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or Fast, Easy installation select 


RELIANCE series 1400 
Service Regulators. 
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Large area passages from orifice to vent outlet AS 
for emergency gas escape under excess pressure. O< 
Sturdy neck section design helps assure efficient, 
smooth compounding action. 
For inlet pressures to 125 psi. The Reliance UNION-TYPE removable pipe section installs 
oe . easily in close quarters with the regulator body swiveled 
Die-cast aluminum body and top. at any angle to the pipe. No alignment with the diaphragm 
Rugged construction — no installation damage section is required. 
to exposed parts. , 


Built-in mechanical relief valve. Choice of springs 

for relief settings at 4 to 30 inches of water. ae ais . 
Series 1400 regulators are specially adapted for All Reliance Series 1400 Type ‘‘H"™ and Type K house service 
conversion of low pressure distribution systems regulators are designed to conform with the requirements of 
to higher pressures. ASA code 31.1.8-1955 — write for full details. 


] 


® _— GENERAL SALES OFFICE: Somerton, Philadelphia 16, Penna 
Wi . AMERICAN Albany - Alhambra - Atlanta - Baltimore - Birmingham 
wy Boston - Chicago - Dallas - Denver - Erie ~- Houston 


c (ote) Kansas City .- Los Angeles - Minneapolis - New York 
So > we oe: 4 (eh) Si. BS ‘4 Omaha - Pittsburgh - San Francisco - Seattle - Tulsa - Wynnewood 
5 CE ke 6 t461 5 kN Oe ke mae j IN CANADA: Canadian Meter Company, Ltd., Milton, Ontario 


a Calgary - Edmonton - Regina 


1ERS TO THE GAS INDUSTRY for Ironcase, Tinned Steelcase, Aluminumcase and Welded Steelcase Meters * American-Westcott Orifice Meters + instruments * Reliance Regulators * Provers * Apparatus 





Alert “80” 


Best economy-priced, quality mercaptan 


Alert “80” has been proved in all types of 
distribution systems, has met every test 

by large and small utilities. It is a selected and 
blended group of mercaptans with precision 
blending and balancing—giving better, full 
range volatility and .ironger initial “punch.” 


Calodorant 
Best quality sulfide type odorant 
Calodorant “C” is the only natural gas 
odorant in use that is completely stable in 
high pressure lines—1000 psi or more 
and at low ee 0° F or lower. 
It is equally ef 

low pressures in either transmission or 
distribution systems—large or small. 


BEST TOGETHER 


&—--3 


best gas odorant —best odorant service 


Specialists in odorization problems! 


Since marketing of the first gas odorant in 1927, 
Oronite has been a major producer and leader 
in the field. Ask Oronite about any problem you 
may have—chances are we have already done 
the research and have the answer. 


Oronite Odorometer 
ay 199 
A 


Provides the simplest way to test 
odor intensities in your distri- 
bution system. Ask for a demon- 
stration by contacting the Oronite 


; s office nearest you. 
ective at medium and 








ORONITE CHEMICAL COMPANY 
EXECUTIVE OFFICES: 200 Bush Street, San Francisco 20, California 
SALES OFFICES 
450 Mission Street, San Francisco 5, Calif. 714 W. Olympic Blvd.,Los Angeles 15, Calif. GRONITE 
30 Rockefeller Plaza, New York 20, N. Y. 20 North Wacker Drive, Chicago 6, Illinois | COMPANY) 
Carew Tower, Cincinnati 2, Ohio Mercantile Securities Bldg., Dallas 1, Texas 
36 Avenue William-Favre, Geneva, Switzerland 
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"COUR SHERMAN POWER DIGGER is the most 
economical machine our city owns,” says one 
city manager. For digging bell-holes alone, it 
has cut costs in half. They also use their 
Sherman for road and street repair and mainte- 
nance, water line taps, service lines and the 
hundreds of other digging jobs that daily 
confront city engineers. 

Here are a few of the reasons why Shermans 
are used by so many cities and municipalities: 
Fast operating cycle, high visibility around 
other utility lines and easy maneuverability in 
constricted areas. 

See this productive unit in action at your 
local Ford Tractor dealer TODAY, or write 
for Bulletin No. 3144. 


Shawn, 


: PRODUCTS, INC. 
ROYAL OAK, MICHIGAN 


POWER DIGGERS* © FRONT END LOADERS » FORK LIFTS 
=~ 
So en 


"Designed, Engineered and Manufactured jointly Uy Sherman Products, 
Inc., Royal Oak, Michigan. Wain-Roy Corporation, Hubbardston, Mass. 














Twenty-eight thousand metermen drowned in 


flooded basements last year ! 


We thought this figure was a little high 
too—so we decided to do some check- 
ing. The results aren’t in yet, but you'll 
have to admit, it’s an alarming figure. 


It’s especially alarming when you con- 
sider that these men didn’t have to go 
this way. It all could have been 
avoided. 


You see the Sangamo Electric Com- 
pany has a new device which installs 
on the regular tin meter and brings the 
gas meter reading outside the house. 


With the meter reading outdoors, the 
meter reader never has to enter the 
house. He’s never exposed to the ter- 
rors of the average basement. No 
booby-trapped staircases, no lethal 
clotheslines, no provoking search for 
the elusive meter. And no tracking in 
mud to upset the lady of the house. 


We wrote everything down we thought 
you'd like to know about Telemeters 
and had it published under the title, 
“Outdoor meter reading is here...” o1 
Bulletin 802. We’ve reserved a copy 
for you, so write for it today. 


Se a a ae a eS eS eae 


| it’s easier to get the reading 
| ON THE OUTSIDE! 
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Big things are on the way! 

Just around the corner of the cal 
is one of the year’s big range selling 
paigns—the annual “Old Stove R« 
Up.” Complementing and aiding thi 
mendous effort by the industry will be 4 
16-page report in our September issue oy 
how the nation’s gas “utilities plan and 
perform their sales efforts. 


Chock full of ideas, sales gimmicks 
and factual reports on actual sales cam 
paigns, this special editorial effort is keyed 
to a theme all its own—the “New Stove 
Round-Up.” Featured, of course, will be 
all the latest developments in new ranges 
and built-in cooking units. 


Our economics and management editor 
Ernestine Adams, has surveyed both in 
dustry sales personnel and manufacturers 
to uncover the host of ideas that you and 
you...and you...can put into action 
in your company. 


oe 


The annual trek of the gas industry to 
the big American Gas Association conven- 
tion isn’t far away, either. And, again this 
year, the site is Atlantic City. (Nuff said 
AMERICAN GAS JOURNAL will be on hand 
as usual (AGJ has made every AGA 
annual meeting) and will provide inter- 
esting reading for delegates between ses- 
sions, at lunch and dinner, and back in 
the hotel room. Interesting, we say, 
because... 


What happens when gas comes to an 
area that has never had gas service? Ou 
October issue will answer that question 
in a full report on “Gas Comes To The 
Pacific Northwest.” Covered in detail will 
be the activities of the utility companies 
of the region—changes in operations, add- 
ing new customers by the thousands, con- 
versions, new sales techniques... the 
whole works. Special articles by men from 
the gas industry will trace the history of 
the plans to bring natural gas to the area, 
how it was done, and what’s happening 
now. 


That’s not all... the October issue will 
also have, in addition to its usual sparkling 
features, many top engineering, operating. 
management, and sales articles that will 
provide plenty of “fuel for thought.” 


~~ 


Last but not least, we'd like to point out 
that the big Gas Handbook Issue of AG! 
is just over three months away. Well 
known as “The Bible” of the gas utility 
industry, the ever popular handbook will 
be even bigger and better this year. More 
pages of data are being added, up-to-date 
reports on industry developments, im- 
proved arrangements and indexing ot 


contents. 


These are just a few of the things yo 
can look forward to reading in Americ 
Gas Journal...the only magazine pub- 
lished exclusively for you readers in te 
dynamic and growing gas utility industry 


SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS GT56-1 
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Record $1.6 billion for new construction and expan- 
sion of present facilities will be spent by the gas 
industry in 1956, says the AGA. Expenditures for the 
period of 1956-59 are estimated at a total $7.3 billion, 
largest sum ever expended by the gas industry in a 
four year period. About 96 per cent will be spent for 
natural gas systems. Expenditures by the gas utilities 
for distribution systems, general facilities, production 
and storage will total $575,000,000 in 1956 and $3.5 
billion in the 1956-59 period. 


Staten Island’s Fifth Ward, which has never had gas 
of any kind—natural, or manufactured—piped in, 
will soon have service. The New York and Richmond 
Gas Company has authority from the NYPSC to lay 
78 miles of mains at a cost of $4,350,000 to supply 
some 4000 customers. It will take five years to com- 
plete the system in the sparsely settled area. 


Michigan Consolidated Gas Company is adding 60,721 
new space heating customers to its system operations. 
Final obstacle was removed recently when the FPC 
modified a “ceiling regulation” limiting the number 
of customers served by outlets of Michigan Wisconsin 
Pipe Line Company, which serves Michigan Consoli- 
dated. The Michigan PSC had authorized the addi- 
tional customers last May 22. A total of more than 
138,000 new heating customers have been added by 
Mich Con in the past 10 months. 


In Arkansas, 32 customers of Arkansas Louisiana Gas 
Company didn’t agree with a court ruling that a com- 
pany rate increase was illegal. They returned to the 
company checks totaling $200.21 mailed out as 
refunds on the rate increase. Some checks returned 
were accompanied by notes saying “We have no objec- 
tion to the higher rate.” An ALG official said the 
$200.21 will be given to a children’s hospital in Little 
Rock. 


A $5,250,000 expansion program for the coming year 
has been anriounced by Canadian Western Natural 
Gas Company, Ltd. The program includes expansion 
of facilities to 11 Alberta communities. Last year 
the company spent more than $3,000,000 and added 
eight communities to its system. 


How popular is gas as a source of power? According 
to GAMA, the number of gas appliances in use 
increased by 31,000,000 in the period 1950-55, while 
in the same period there were 5,000,000 new house- 
holds being established. GAMA credits the gas appli- 
ance boom to the vast expansion of the nation’s nat- 
ural gas system. More than 92,000,000 gas fired cook- 
ing, heating-cooling, water heating, refrigeration, and 
laundering appliances are in use in the nation’s 
48,500,000 homes, the association estimates. 


A new $2,000,000 operating center will be built near 
Charleston, West Virginia, by United Fuel Gas ‘ om. 
pany. To be known as the Charleston Group Operat. 
ing Center, it will provide offices and services for 
affiliate companies of the Columbia Gas System, Inc, 
headquartering in the Charleston area. 


Service has returned to normal in St. Louis following 
the return to work of striking employees of Laclede 
Gas Company. Some 2200 employees returned \ 
work after a Circuit Court permanent injunction was 
granted to halt the walkout. Negotiations were con- 
tinuing between the company and the Oil, Chemical, 
and Atomic Workers Union following the injunction 


In Pennsylvania, the state PUC turned down by a 3-2 
vote a proposal by Manufacturers Light and Heat 
Company for automatic rate increases to cover higher 
costs of purchased natural gas. The company said the 
proposed “gas purchase adjustment clause”, applicable 
on one day’s notice, would eliminate regulatory lag 
losses. The firm, a Columbia Gas System subsidiary, 
said lack of automatic adjustments had resulted in 
“irrecoverable loss” of nearly $5,000,000 in recent 
years. Under present Pennsylvania regulations, the 
firm must file rates for PUC consideration on 60-day 
notice to its 242,000 customers, mostly in Western 
Pennsylvania. 


A Missouri state PSC order authorizing Laclede Gas 
Company to condemn land for underground storage 
has been upheld by the State Supreme Court. The 
high state tribunal affirmed a lower court ruling, and 
in a written opinion, said the only question before the 
PSC in connection with the company’s application 
was to determne if the acqusition of underground 
storage space by condemnation was in the public 
interest. 


Virtually unlimited permission to serve gas space 
heating customers has been given Milwaukee Gas 
Light Company and seven other Wisconsin natural 
gas utilities by the state’s PSC. A recent order author- 
ized addition of 15,151 new customers and by Novem- 
ber 15, said the PSC, that number will be increased 
so that everyone wanting to heat with gas through 
mid-1958 can do so. Reason for the end of restrictions 
is the huge increase in gas supplies, brought to the 
area from Louisiana by the new American Louisiana 
Pipe Line Company. 


In Michigan another whack is being taken at the gas 
industry. The state’s attorney general announced plans 
to appeal to the U. S. Supreme Court from a Michigan 
Supreme Court decision that might cost the state more 
than $50,000,000 in tax revenues—a tax on gas piped 
into Michigan. The,state court ruled in early June, in 
a decision involving franchise tax payments of Pan- 
handle Eastern Pipe Line Company, that the compan) 
did not have to pay any tax on gas piped into Mic!ii- 
gan. The same decision could be applied franchise 
taxes paid by out-of-state companies and might resv!t 
in refunds in part on taxes paid in past years. 
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MUELLER 


Line Stopper Fittings 


clede 


Solider Bronze 
fittimgs Sizes 14’ and 2”. 
For type "K” Copper pipe. 
Pressures to 125 p.s.i. 


A complete line of line stopper fittings 
with working pressures up to 1200 p.s.i. 
permit you to isolate sections, relocate, 
repair or tie-in lines under pressure. 
The entire operation is done in a safe 
No-Blo® manner, without escape of gas. 


All fittings have an internal plug which 
is threaded into the fitting after the 
stop-off has been completed. This plug 
closes the fitting and allows removal of 
the stopping machines and gate valves. 


On 3"sizes and up, the completion plug is 
equipped with an equalizing valve that 
maintains equal pressure on both sides 
of the plug. This balanced pressure 
assures easy insertion or removal of 
the plug under pressure. 
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Welding fittings 
Sizes %" through 12”. Pressures to 
1200 p.s.i. at 100° Fahrenheit. 


Mechanical joint 
fittings Sizes 2”, 2%", 3", 4", 6" 
and 8”. Pressures to 175 p.s.i. 

at 100° Fahrenheit 


All fittings may be reopened and reused 
at any time, or if line is later abandoned, 
may be salvaged for reuse on other lines. 


Ask your Mueller Representative, or write 
direct, for complete information on these 
and other Mueller No-Blo © fittings, and 
the equipment with which theyare installed. 


MUELLER CO. 


Dependable Since 1857 


MAIN OFFICE & FACTORY DECATUR, ILLINOIS 
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STEP 1: Attach fitting. When line is laid 
weld fitting to line with completion plug in fitting 
— hand tight. Allow to cool naturally and tighten 
completion plug. Attach completion cap. Fitting may 
be uncovered and line extension made as follow 














STEP 2: Open fitting. Remove cap, 
loosen completion plug and attach extraction tool 
to plug. Mount gate valve and stopping machine 
Unscrew plug, close valve and remove machine. 





nines Without Qutowne 


@ Mueller Extension Stopper Fittings 
provide a means of extending dead ends 
without disrupting service to the existing 
line. Fittings are installed at dead ends 
as the piping is laid. This provides a 
simple means for future stop-offs without 
installing an expensive valve that re- 
quires maintenance. When it becomes 
necessary to extend the line, it can be 
done in a safe No-Blo® manner, without 


loss of gas. It is not necessary to drill 


the fitting before making the stop-off — 
only the proper size Mueller Stopping 
Machine is required. 

= Extension stopper fittings for lateral 
connections permit running a lateral with- 
out using expensive gate valves. Fitting is 
placed in service with a Mueller Stopping 
Machine, and stop-off is made as described. 
@ 14%’and 2"sizes have working pressures 
to 1200 p.s.i. 3”, 4", 6” and 8" sizes have 


working pressures to 230 p.s.1. 


MUELLER |— ['5:)(. 3 Method 
—= _ 





> 3: Make stop-off. Attach stopper 
nserting bar, lubricate with soap suds and remount 
nine. Open valve, advance and expand stopper 
‘off end of fitting and weld on new line extension 


with completion 





Write for the No-Blo* Method Booklet, 
“Safe Operating Practice”. It shows how 
other gas installations are made in a 


safe manner, without escape of gas 
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STEP 4: Plug fitting. Open equalizing 
and purging connection. Relax and raise stopper 
Close valves. remove machine. Remount machine 
plug, open valve and insert plug 








MUELLER CO. 


Dependable Since 1857 


MAIN OFFICE & FACTORY DECATUR, ILLINOIS 














STEP 5: Cap fitting. Remove stopping 
machine and gate valve. Tighten completion plug with 
wrench. Attach completion cap for double seal. Line 
has been extended in a safe manner, without loss of gas. 


wae 4s 


ea a a 


NOW AVAILABLE 
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Bodies designed with heavily reinforced 
sections, ruggedly constructed from 
Grade A malleable iron. 


FULL TAPPING RANGE 


Available with IPS Thread taps to 
2 inches in size. Large boss insures 
full threads. 





FLAT STEEL STRAPS 
Accurately shaped, high tensile 
steel straps conform to pipe. 
Wide, flat surfaces prevent cut- 
ting or crushing. 


FITS RANGE OF PIPE 
Fits steel and castiron pipe with- 
in size range clearly marked on 
, each saddle. 
STYLE 91 SADDLE 
(8° 1D) 


NEW DRESSER SERVICE SADDLE 


.-.- designed for long, rugged service 


The new Dresser Style 91 Service Saddle has been 





Style 91 Saddles are heavily galvanized or pro- 
tected with Dresser’s new plastic dip. This coating 
covers all threads as well as saddle surfaces, ha: 

dielectric strength, will not “plate out”. Saddles 
with a Dresser gasket of time-proven Grade 27 are packaged for convenient handling and storage. 
compound securely cemented in place. Cold-rolled Order a stock of Dresser’s new, economical Style 
threads give the bolts greater strength and added 91 Saddles today. Your Dresser field engineer has 
resistance to corrosion. full details. 


varefully designed fer maximum dependability, 


economy and ease in making gas service connections. 
The body of the saddle is heavily constructed 


Dresser Manufacturing Division, 59 Fisher Ave., Bradford, Pa. 
Warehouses: 1121 Rothwell St., Houston; 101 S. Airport Bivd., 
bs 


S. San Francisco. Sales Offices also in: New York, Philadelphia, 
Chicago, Atlanta, Denver. In Canada: Toronto and Calgary 
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Demonstration shows pipe that has 
been partially cleaned with portable 
wheel blast equipment. 


Blast Cleaning of Pipe 





A. J. Liebman, 


Methods and Equipment for Preparing 


Vice President, Pitmar Corporation 


Baltimore, Maryland 


In considering costs and economics as 
4 guide in setting up corrosion control 
measures, it is realized that preparation 
of the metal surface is often the most 
costly part of a coating operation. The 
lasting connection of a coating with 
the metal is, to a large degree, depend- 
ent on the purity and security of the 
contact that has been made by the coat- 
ng with the metal. To appreciate the 
mportant role that is played by the 
predetermined conditioning of a metal 
surface, it is necessary to first analyze 
the demand made by various coating 
‘ystems on metal for a good homogen- 
cous assembly. 


Coating Characteristics 
Conditioning of a surface prior to 

the application of a coating cannot be 

described as a singular entity. It is 


directly tied to and related with coating 
characteristics and service environ- 
ments. Present day environments de- 
mand precise knowledge of coating 
behavior under specific conditions. Pro- 
tective coatings are available for metal 
protection against many corrosive 
conditions. 

The characteristics of these coatings 
vary in: 

|. Wetting characteristics of the 
metal; 

2. Adhesion characteristics to the 
metal; 

3. Drying and/or curing characteris- 
tICS; 

4. Film forming characteristics; 

5. Cohesion characteristics within 
the coating structure. 

Each of these characteristics makes 
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Metal Surfaces for Coating Applications 


a specific demand on the type of sur- 
face that must be created on the metal 
coating. 

1. Wetting characteristics of coatings 
will help determine to what extent a 
coating can be used to overcome inter- 
ference products and still make a fairly 
good penetration toward metal assem- 
bly. The interference product will do 
little harm on a surface operating under 
mild environments. In severe environ- 
ments, interference products cannot be 
tolerated for good coating perform- 
ance. Coating to metal assembly would 
suffer. Under those conditions, coatings 
with poorer wetting characteristics are 
used. On the other hand, the surface 
of the metal must be precisely pre- 
pared; in other words; the coating must 
meet the metal instead of finding it by 
long range wetting. 
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2. Adhesion characteristics to metal 
should be good. In mild environments 
adhesion can be approximate and the 
coating will do a fair job in remaining 
intact for a reasonably long period of 


time. Surface preparation does not 
necessarily involve costly preparation 
and treatments. In 


ments, adhesion to metal must be pos! 


severe environ 
tive in order to reduce coating loss 
from the outer part of the coating by 
oxidation only, not by metal surface 
reaction that will strip the entire coat- 
ing film assembly. Thus, a long range 
program covering the protection of 
metal against a highly corrosive envi- 
ronment demands surface preparation 
down to the metal. 


3. Drying and/or curing character- 
istics. Coatings based on slow drying o1 
curing design, can tolerate surface im- 
perfections and interference products 
that cannot be tolerated under fast 
drying coating systems. Here again, the 
conditioning of the surface will demand 
study, requiring more exacting care for 
the faster drying than for the slower 
drying coatings. 


4. Film forming agents in pipe coat- 
ings will permit heavy thicknesses of 
single film deposits to be applied with 
each coat. The drying of heavy single 
films requires a very positive metal to 
coating anchor to prevent shearing of 
coatings at the metal inter-phase. 


5. The cohesion characteristics of a 
heavy coating system will demand that 
a reasonably complete mechanical as 
well as molecular anchor exists between 
the metal and the coating system. This 
becomes more important as the film 
thickness of a coating system is being 
increased. 

For instance, a one mil coating can 
perform well on a very fine anchor 
pattern, say '4-mil high. This much ot 
an anchor can be produced by pickling 
or blasting. If a 20 mil coating system 
is applied on this same metal ancho! 
pattern, the constant cohesive changes 
of the heavier film will cause a stress- 
ing within the coating system that does 
not exist in the thin one mil film 

In the thin film, expansion and con 
traction are that of the metal, whereas, 
in the heavier film systems, the cohesive 
forces of the coating are expressed 
more fully. Since the expansion and 
contraction movement of coatings are 
not the same as that of the metal, the 
surface tie between the metal and the 
coatings must be more complete to 
prevent large scale failures of thick 
coatings on pipes. 

In addition to the mechanical anchor 
lock between metal and coating, the 
increase in overall metal surface expos 
ure to the coating also will increase 


the basic or molecular attraction 
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between metal and the coating system 
proportionately to the increase in metal 
surface exposure. In most cases, a ratio 
of from 2.5 to 4 to 1 increase can be 
obtained by blast cleaning. 


Classification of End Conditions 

The selection of blast cleaning equip- 
ment for a particular operation is 
important if a particular job is to be 
done at a good rate of production and 
at proper economical costs. In all 
instances, it must be specified what the 
end condition of surface is to be before 
the surface cleaning work is under- 
taken. Three standard end conditions 
of surface have been used by industry 
for several years. They are described in 
the following order, per Steel Struc- 
tures Painting Council Specifications 
No. 5-52T-6-52T and 7-52T, respect- 
ively. 

Condition No. 1: White Metal Sur- 

face Finish 

This end condition constitutes the 
best possible surface that can be pro- 
duced by blasting. All mill scale, rust, 
rust scale, paint or any other foreign 
matter must be removed by the use of 
abrasives propelled either through noz- 
zles or by centrifugal wheels. The sur- 
face so produced will appear a grayish, 
metallic white—very uniform in color, 
slightly roughened to conform to the 
abrasives used. It constitutes a suitable 
anchor pattern for all coatings. The 
surface when viewed without magnifi- 
cation glass, must be found free of 
visible mill scale, rust, corrosion, oxides, 
paints, or other foreign matter. 


Condition No. 2: Commercial Finish 

This includes the complete removal 
of rust scale and the removal of paint, 
corrosion products, and tight or loose 
mill scale to the extent established by a 
standard test. It does not necessarily 
include the removal of all mill scale 
nor fine traces of tightly adherent sur- 
face stains of rust. The commercial 
blasting job may have a streaky appear- 
ance, 

Condition No. 3: Brush-off Surface 

Finish 

This includes the complete removal 
of all rust scale as well as all loose mill 
scale and other loose surface products. 
It is to be expected that the tight mill 
scale will be blast-marked over the 
entire surface from the abrasive impact. 

The ratio of production on normal 
work between these three end condi- 
tions may run as follows: 


for white metal 


| 
2 for commercial finish 
As high as 6-7 for brush-off system. 


Selection of Equipment 
Most of the metal used in industrial, 
chemical, underwater, and under- 


ground service, when requiring ¢ 
protection, should be cleaned 
least a commercial finish. In so 
the more severe environments. th 
white metal finish may prove mos: ec 


nomical. A study of the higher cost 


the white or commercial metal finishe, 
reveals the importance of utilizing 
type of equipment that will clean the 
greatest square footage per hour wit! 
the lowest labor and horsepower 
In the selection of equipment, th 
shape, size, and quantity of article 
have a definite bearing on final costs 
In order to develop some data, let ys 
look at the equipment available to dat 
and let’s see where it fits into th 
average surface preparation progran 
Today, we can divide blast cleaning 
equipment into two main categories 


COST 


1. Wheel blast cleaning equipment 
2. Nozzle blast cleaning equipme: 

In both systems the blast particle 
are propelled at a velocity high enoug! 
to make abrasive impact with the metal 
yet not so high that the abrasive is 
unduly destroyed without doing muct 
cleaning work on the metal. 


1. Wheel blast cleaning equipmen 
utilizes the sprocket or blade surface 
of a wheel to receive abrasive at the 
center or the centrifugally inactive 
area. The abrasive is directed by whee 
motion to the outer peryphery of th: 
blade edge, from where it is discharge 
at high velocity against the surface o! 
the metal to be cleaned. The impac 
rate of abrasives with metal will range 
from 6000 to 14,000 ft per minute 
The impact rate is governed by the size 
and speed of wheels, as well as the size 
and weight of particle. The power t 
move the abrasive for impact with the 
metal is delivered directly from the 
motor and drive mechanism. 

This method gives low friction losses 
and the cost of cleaning metal is hek 
very low. For high production, low cos! 
cleaning, the wheel blast cleaning 
equipment is usually attached to cabi- 
nets or blast rooms of various designs 
to: 


1. Convey the part into the blas 
zone. 


I~ 


Remove abrasive from the blas! 
zone for cleaning and furthe 
recycling thru the wheel blas 
cleaning equipment. 


Most wheel blast cleaning equip 
ment is used in permanent installations 
There are units that operate with men) 
wheels in one assembly. Large struc 
tural or machine sections can be 
cleaned when wheel units are place« 
different angles. A wheel blast cleaning 
machine will throw from 100 to severa 
hundred pounds of metallic abras ve 
per minute. 
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ue to the nature of design, abra- 
having a low breakdown rate are 
rally recommended for wheel blast 
yment. From an economical stand- 

, that rules out the silica and syn- 

» abrasives since they will disinte- 

in from 3 to 5 cycles thru the 

ine. Metallic abrasives are more 
nonly used. They can be recycled 

50. to hundred times 

re complete disintegration takes 
Portable wheel blast cleaning 

equ pment is now available, that 1s 
extremely well suited for uninterrupted 
surfaces such as pipes, tubings. shafts, 


several 


reinforcing rods, and other sorts of 
shapes. 

The heart of the equipment is a blast 
vheel to which is attached an at 
lift-screw conveyor. The abrasive is 
charged into the wheel from the bottom 
of a hopper, holding several hundred 
pounds of abrasive. After the abrasive 
mpacts with the metal, it bounces back 
thru the open area of the hopper, where 
ill fine dust and rust particles are 
separated from the desirable abrasive. 
[he abrasive drops back into the hop- 
per from where it is recycled over and 
over again until it completely disin- 
legrates. 

Periodically, new abrasive is charged 
back into the hopper to make up fol 
losses from surface impact abrasion. 
The portable unit weighs around 600 Ib 
and can be readily mounted to convey- 
ing equipment for uninterrupted sur- 
faces. Metal cleaned in this type ol 
equipment is dust-free and can be 
coated immediately, without further 
dust removal. 

The equipment can be ideally used 
in conjunction with continuous coating 
and metalizing equipment. 

In the operation of wheel blast clean- 
ing equipment the horsepower required 
to throw a given amount of abrasives 
is only about 10 per cent of the horse- 
power required for air blast cleaning. 
Abrasives that are used are usually 
crushed iron (called “grit”) or spheri- 
cally formed abrasive (called “shot”). 
For some operations, cut wire is also 
employed. 

Needless to say, cumbersome air 
compressors and special air hoses, pipe 
lines, etc., are non-existent with wheel 
blast cleaning equipment. The other 
economics are in the much lower hand- 
ling costs for abrasives. For instance, 

Wheel blast cleaning machine will 
require 600 Ib of metallic abrasive to 
do the work for which an air blast 
machine will require from 15 to 20 
lons of sand. On a large project, that 
is quite a cost item. 

Blast patterns, from 15 to 30-in. long 
by 612-in. wide, are not uncommon 
with a wheel blast cleaning operation. 


2. Nozzle blast cleaning system 
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CENTRIBLAST WHEELBLAST MACHINE 


A large pipe conveying unit is attached to a portable wheel blast 
cleaning machine for continuous blast cleaning of exterior surface of 


pipe. 





employs either air or water to convey 
abrasives thru a pipe or hose and nozzle 
system. The nozzle is designed to utilize 
the air or water to impart a high kinetic 
energy to the abrasive particles. 

There are three common types of 
nozzle blast cleaning equipment: 

1. The feed type, where a 
hopper supplies the abrasives to the 
distribution or induction chamber, 
from where suction of air from the blast 


gravity 


hose conveys the abrasive to and thru 
the blast nozzle. In some types of equip- 
ment, a positive displacement conveyor 
screw is added to this gravity mechan- 
ism. 
?. The direct pressure type in which 
the blast compartment is held under 
pressure in a blasting operation. The 
sand or other abrasives is discharged 
from the bottom under pressure, where 
the air stream enroute to the nozzle 
meets and picks up the abrasive. The 
direct pressure type has the advantage 
in that it will or can receive abrasives 
from a filler compartment, while in 
operation. It is, therefore, the most 
continuous nozzle blast cleaning unit 
available. 

3. The suction type pulls abrasive to 
the gun by suction or syphon action 
from a secondary hose arrangement. 
This type of equipment is least efficient 
in large scale operations. 

4. Under Miscellaneous nozzle clean- 
ing equipment should be listed sand 
blast cleaning equipment, using high 
pressure water to convey the abrasive 
thru the blast nozzle. Since there are 
but very few places where this method 
can be employed economically, a fur- 
ther description of this method will not 
be given 


Wet Blasting 


In some cases, it is necessary to use 


1956 


a Water injection device near the blast 
nozzle to subdue any 
generation. Care must be exercised not 
to overload the abrasive with water, 
otherwise serious mudding of the sur- 
face may result. 


excessive dust 


Generally, the point of sufficient 
water saturation is reached when the 
dust remains within reach of the opera- 
to,. In wet blasting it is often desirable 
to add 2 per cent by weight of one of 
the following chemicals to inhibit the 
metal: 


Sodium dichromate, 
Sodium chromate, 


Chromic acid. 


In wet blasting, if traces of mud 
accumulate on the surface, an air 
stream or a fine horsehair brush should 
be used to remove same. Coarse brushes 
will leave on the surface undesirable 
scratch marks that will not be protected 
by inhibitive deposits. Care must be 
exercised to guard against skin effects 
from the inhibitive treatments. 


Air Blasting 

Air blast cleaning systems have the 
advantage that every known type of 
abrasive can be employed in them. Sil- 
ica sands of all types and descriptions 
are standard abrasive products in air 
blast cleaning. As silica sands are ex- 
tremely varied in shape and structure, 
the user of sands should know the 
specific characteristics of the sand that 
is employed in an operation. Sand can 
be found that is: 


Extremely hard; 
Extremely soft; 


Extremely sharp; 
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teas SUPPORTED AND REVOLVES AT UNIFORM 
RATE ON TRUNNIONS SUPPLIED BY CUSTOMER 


Here's how the interior of large diameter pipe can be cleaned with a 


special wheel blast cleaning machine. 





4. Easily stratifiable; and 
5. Easily abratable. 


To obtain the most economical op- 
eration, sand characteristics should be 
well known to its user. Properly selected 
sands produce ideal surface conditions. 
For instance, when cleaning new metal, 
use a hard and semi-round sand. When 
cleaning badly pitted steel, use a soft, 
sharp sand. 

The advantages in each case are 
traced to the following: Mill scale and 
corrosion products on new steel are 
not abraded as much as they are re- 
moved from the metal in small seg- 
ments. Penetration by a hard abrasive 
will produce much more active prying 
power than is possible with softer abra- 
sives. Heavily pitted and fully corroded 
metal must be cleaned mainly by abra- 
sion of the corrosion product and side 
action cleaning of the abrasive is neces- 
sary inside the pitted pockets. 

Soft and sharp abrasive causes high 
abrasion due to early breakdown of the 
sand. In pitted areas, many small seg- 
ments of the abrasive will break away 
and impact with the concave walls of 
pitted metal. This side effect is pro- 
duced at no extra charge to the contrac- 
tor. Several synthetic abrasives can be 
selected on similar characteristic be- 
haviors. 

Two major advantages are found in 
some synthetics over the silica type 
abrasives: 

1. Their low silica content elimi- 
nates the common concern over the 
silicosis hazards when sands are em- 
ployed. 


2. Synthetic abrasives will help to 
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uncover surface imperfections, which 
are easily hidden by the grey dust from 
silica abrasives. 

The amount of work that can be 
done with silica, synthetic, or metallic 
abrasives depends entirely on the var- 
ious characteristics of each abrasive 
and the type surface that must be 
cleaned. Much waste is created with 
the silica and synthetic abrasives, if 
they are used only once, instead of be- 
ing properly recovered and recycled. 
Silica and synthetic abrasives can be 
recycled from 4 to 7 times before a 
complete disintegration takes place. 
Most economical operation is obtained 
when these abrasives are recycled from 
2 to 3 times. 

Proper equipment to pick up the 
abrasive is also very important. Air 
pickups and conveying of abrasives are 
very low cost operation if power from 
motor to abrasive is fairly direct. Air 
used to make this pickup can also 
screen and dry abrasive to a sufficient 
degree so that the recovered material 
is immediately ready for re-use. 

Following are three examples de- 
scribing how costs can be lowered by 
reusing hardness 
either sand or synthetic. 


average abrasives, 


Operation No. 1. No recovery. 
Abrasive costs $16.00 per ton, and the 
local handling and distribution costs 
average $8.00 per ton, for an average 
cost of $24.00 per ton. 

Cleaning rate is four work feet per 
minute, using 20 lb of abrasive, or 100 
work minutes per ton, giving costs of: 

$0.24 per work minute, or 
$0.06 per work foot. 


To the original cost per ton ($24.0 
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Operation No. 2. One time reco) 


added a cost of $5.20, representi 
$5.00 per ton labor cost and $0.2( 
ton cost for electricity for air pic 
Practical pickup for reuse of the ; 
sive is approximately 70 per cent. S 
we pick up only 70 per cent of the 
used originally, the cost for the am« 
picked up is only $3.60 (.70 « $5.21 
$3.60). At this cost ($3.60), the cost 
foot drops to $0.013 per work foot 
This gives costs as follows: 


LC 





Operation No. | 


400 work ft @ $0.06 - $24.01 
Operation No. 2: 

280 work ft @ $0.013 3.64 
Total cost: 680 work ft $27.64 

Average cost per work ft = $ 0.040 


Operation No. 3. By going to a sec 
ond pickup (two time recovery), we can 
pick up 70 per cent of the material 
used in operation No. 3, and the cost 
of this operation will be 70 per cent ot 
the cost of the 280 work feet performed 
by operation No. 2, which is $2.52 
(.70 x $3.64 = $2.52). 

This gives costs as follows: 

Operations No. | and No. 2: 


680 work ft @ $0.040 $27.64 
Operation No. 3: 

196 work ft @ $0.013 2.52 
Total cost: 876 work ft $30.16 

Average cost per work ft $0.034 


In a large operation, the above illu- 
stration can be repeated until all of the 
abrasive is disintegrated. In the next 
step of recycling, cost is reduced to less 
than 50 per cent of the cost per opera- 
tion No. 1, where no recycling is em- 
ployed. 

In an operation similar to above ex- 
ample, the savings per year can amount 
to an appreciable sum. The equipment 
can be used in conjunction with a con- 
tinuous operating blast unit, saving 
much valuable time with a large opera- 
tion. The cost figures shown above must 
be changed to suit any other end con- 
dition or operation. The illustration 
is applicable to air blast cleaning only. 


Miscellaneous Comments 

Dust. Dust is always a natural co! 
sequence in any blast cleaning opera- 
tion. If air circulation is poor, some of 
this dust will settle on the cleaned met 
surface. Coatings should never be aj 
plied to a surface unless it is dustfrec 
If dust is not removed, it will detract 
considerable wetting and adhesion 
value from the coating. It requires bt 
little effort to remove dust from meta 
A good surface preparation-paintin 
specification should demand that a su 
face before painting, must be reaso 
ably dustfree. 

Anchor Patterns. It has been pre’ 
iously mentioned that the selection ¢ 
blast abrasives should be made in ac 
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Surface Condition 
Stratified rust formation on steel 


>. Heavy rust formation, generally found 
on steel from which rust was removed 
by weathering 


3. Light rust formation, generally found 
after a few hours to several days ex- 
posure in industrial atmosphere. This 
condition is more predominant on 
scale-free steel than where mill scale 
is still present 


4. Surface covered with tight mill scale 
5. Cold rolled, untreated steel 


6. Blast cleaned, pickled, ground, or 
machined steel 


Clean steel surface which was chemi- 
cally reacted or converted 


cordance with the type anchor that is 
desired for a specific coating system. 
Sands and synthetic abrasives are used 
with a particle range from 10-100 
mesh. Naturally, the impingement from 
the larger particles will be deeper than 
from the smaller and lighter particles. 
Also, the thickness of the metal to be 
cleaned will effect the type of anchor 
that can be produced. On _ heavier 
metal, a heavy abrasive will make a 
deeper impression than on light metal. 

In general, it has been found good 
practice to select an anchor not to ex- 
ceed one-third the thickness of the en- 
tire coating system. For instance, if a 
coating system calls for a 6 mil film 
thickness, the anchor should not exceed 
2 mils. 

Anchor Depth Guide 
Abrasive Anchor Depth 

Synthetic or sand 

10-100 mesh 
Metallic Grit 

G-60-G-16 
Metal Shot 

$230-S-390 


0.6- 6.0 mils 
2.0-11.0 mils 
2.0- 8.0 mils 


Special Benefits from Blast Clean- 
ing. The blast cleaning operation of 
1etal imparts to the metal many spec- 
il benefits that metal can derive from 
2w other methods of surface pre- 
daration. 

Sharp corners, always detrimental 


seven basic surface conditions and their average demand on paint characteristics 





Paint Characteristics 

One should not attempt to paint such 
areas. Even if a paint could be recom- 
mended, the moisture content of such rust 
would soon set up an osmotic pressure and 
thus force a coating to separate the strati- 
fied material and the paint from steel. 

It is desirable to remove as much of the 
loose rust as is possible with the equip- 
ment available. Paint must possess high 
wetting depth in long wetting time, low 
surface tension, and high adhesion char- 
acteristics. 

Brush or wipe off as much of the rust as is 
possible with the equipment available. 
Paint must possess high wetting depth in 
medium wetting time, low and medium 
surface tension, and high adhesion char- 
acteristics. 


Medium wetting depth; medium to low 
wetting time; low to medium surface ten- 
sion, and high adhesion qualities. 


Medium to low wetting depth; medium to 
low wetting time; low to medium surface 
tension, and high adhesion qualities. 


Medium to low wetting depth; medium to 
low wetting time; medium to high surface 
tension; low to medium adhesion, and 
high bonding qualities. 


Low, medium, and high wetting depth: 
low, medium, and high wetting time; low, 
medium, and high surface tension; low, 
medium adhesion, and medium and high 
bonding qualities. 


to good coating performance, can be 
readily broken with the blast stream. 
Those who have made coating perform- 
ance studies can appreciate this ad- 
vantage. 

Weld seams, with the inclusion of 
weld flux formations, can be cleaned 
to a degree where the common damage 
to coatings from alkalis, is completely 
eliminated. Average weld spatter can be 
removed at a high rate of production. 
Many sharp deformations and irreg- 
ularities on heavy weldments can be 
levelled off to a desirable degree. The 
metal coating interphase receives a uni- 
form surface compression treatment 
with much favorable benefit for coating 
and structure. 

Metal surface compression or com- 
paction from the blast particle impact 
can extend deep into a heavy section of 
metal. In environments where metals 
corrode on a serious pitted pattern, 
compaction from blasting will greatly 
reduce serious damage from deep 
pitting. 


Precautions 


While metal compaction from blast 
particle impacting produces the afore- 
said benefits, particular attention must 
be paid to the thickness of a piece of 
metal that can be safely cleaned with 
any of the described methods. A piece 
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of metal that is too thin:go absorb the 
blast impact will naturally stretch at 
impact point and deform. This does not 
prevent cleaning thin sections of metal. 
The blast abrasive, however, must be 
of a fine mesh variety afid air pressure 
or wheel impact velocity must be low 
enough to prevent excessive stretching 
of the cleaned metal. 

Pipe of all dimensions is one of the 
most suitable type of sectional material 
available for high production automatic 
cleaning by one blast cleaning method. 
With proper design for handling of the 
pipe into and out of a blast zone, the 
operation can become very economical. 
Cleaning costs ranging from 2.5 to 5 
cents per square foot of good commer- 
cial finish are not uncommon. 

When old, heavy coatings must be 
removed, it is advisable to remove these 
coatings prior to blast cleaning with 
special scrapers or other suitable equip- 
ment to prevent blast material contami- 
nation and reduction in cleaning speed. 
In surface preparation work, each piece 
of equipment has its own specific value. 
By using each piece of equipment for 
the purpose that it was originally de- 
signed, the best results are obtainable 
at the lowest possible cost. 


Operating Safety 

There is considerable hazard in- 
volved when working around a blast 
cleaning operation. In closed blasting 
rooms, the operator is the only one in- 
volved. He must wear special clothes 
that offer protection against dust and 
flying particles. The operator must 
wear a safety helmet on all types of air 
blasting operations which is supplied 
with fresh air continuously. Blasting 
operations that are exposed to other 
than operator personnel should have 
proper notice posted to safeguard out- 
siders. In sand blasting, the silica haz- 
ard must be guarded against. Static 
electricity must be guarded against by 
proper ground of hoses as well as blast 
cleaning equipment. 

Volume I of the Steel Structures 
Painting Council lists in considerable 
detail preventative measures that must 
be employed by operators to safeguard 
themselves and others who may come 
near the operation. 
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DEVELOPMENT of a continuous, 
automatic method and instrument for 
recording low concentrations of wate! 
vapor in gas streams may offer a solu- 
tion to moisture problems in gas pipe 
lines. 

The new method, operating on four- 
minute measuring cycles, has been used 
in instruments with a full scale range of 
100 rpm water by volume and it now 
appears possible to operate satisfactor- 
ily with even lower full scale ranges. 
Instruments can be made that will 
record higher ranges. A sensitivity of 
0.25 ppm by volume has been attained. 
Accuracy is limited by noise level and 
calibration errors to about | ppm. 

The method was developed by the 
research and engineering departments 
of Mine Safety Appliances Company, 
Pittsburgh, and Esso Research and En- 
gineering Company. Charles W. Skar- 
strom was in charge of the development 
for Esso. In its first applications it is 
expected to be particularly valuable in 
monitoring the dryness of natural gas 
in pipe lines, according to John P. 
Strange, MSA chief physicist who de- 
scribed the instrument recently to the 
Instrument Society of America. 

The instrument will provide a means 
of monitoring gas so that conditions 
under which hydrates form can be 
avoided. Also the high efficiency of dry- 
ing towers can be maintained if the 
water content of the effluent gas is 
closely monitored so that regeneration 
is applied before, or at the time of, the 
first water break-through. Similarly it 
can be used to prevent moisture dam- 
age to certain process catalysts by 
monitoring the feed streams. 

It is expected to be useful as a means 
of gathering accurate data upon which 
to base water tolerance limits. This has 
been hampered in the past by the lack 
of sensitive and reliable automatic in- 
strumentation. 

The principle of operation is new. It 
is based on the heat energy exchanged 
when a gas is adsorbed on or desorbed 
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Water Vapor in Gas 


from the surface of a solid adsorbent. 


The method was found to be more 
adaptable to continuous measurement 
and recording than existing methods 
such as the hair hygrometer, wet and 
dry bulb thermometer, electrical con- 
ductivity of hygroscopic liquids and 
salts, and others. 

A continuously flowing sample of 
gas is split into two equal streams, one 
of which is dried completely by a re- 
generative adsorption column. The two 
streams are then directed alternately 
through two sides of a detector cell by 
means of automatically timed and op- 
erated three-way valves. During four- 
minute cycles the desiccant in each side 
of the cell is exposed alternately to each 
stream for two minutes. 

A number of thermocouples in the 
two desiccant beds are connected in a 
circuit to develop an electrical poten- 
tial. Since both adsorption and desorp- 
tion processes proceed simultaneously, 
the resulting emf is proportional to the 
algebraic sum of the gain of heat on 
one side of the cell and the loss of heat 
on the other side. During each half 
cycle the temperature differential in the 
rises rapidly, passes through a 
maximum and then diminishes slowly. 

When the maximum is passed, the 
flow is switched and the moisture and 
temperature equilibration process is 
repeated. In the second half cycle the 
desiccant and stream which had lost 
heat in the previous half cycle gain heat 
and the reverse process takes place in 
the other side of the cell. The emf gen- 
erated is equal but of opposite polarity 
to that of the previous half cycle. 


cell 


Considerations in Design 

The technique of operation involves 
a number of factors. This energy, the 
heat of adsorption, varies with factors 
such as the nature of the adsorbent, the 
quantity of moisture adsorbed, and the 
temperature. In general it is one to two 
times the ordinary latent heat of con- 
densation of the adsorbed vapor. For 





water vapor and the adsorbent used, 
the two quantities are approximately 
equal. 

The two streams of gas must have 
substantially constant and equal flow. 
This is accomplished by flow control- 
lers on the two streams. The flow regu- 
lators assure that each side of the detec- 
tor receives an unchanging flow even 
though they are not controlling at 
exactly the same rate. Regenerative 
drying columns are used but other 
means such as a chemical drying train 
or liquid air trap could have been used. 
The columns can be supplemented with 
scavenger dryers of phosphorus pento- 
xide or liquid air traps but this addi- 
tional drying has not been necessary in 
most applications. 

The switching interval must be long 
enough to permit attainment of a prac- 
tical equilibration of the detector desic- 
cants with the gas streams. Equilibra- 
tion time may be controlled to some ex- 
tent by choice of desiccant material, 
size of desiccant charge, and rate of 
gas flow. These conditions were ad- 
justed for a four-minute cycle. 

Fig. 1 shows the arrangement of the 
instrument. The two gas streams flow 
into the detector cell through a heat 
exchanger. These are housed in a stain- 
less steel Dewar flask for insulation, as 
shown in Fig. 2. The heat exchanger 
consists of coiled copper tubes sur- 
rounding the cell. 

The proper temperature, a few de- 
grees above the highest ambient tem- 
perature anticipated, is maintained by 
means of an electric heater and therm- 
ostat control. Temperature equalization 
of the streams and the cell is promoted 
by air circulation within the cell 
chamber. . 

Fig. 3 shows the construction of the 
detector cell and Fig. 6 the comple'e 
instrument with recorder, including the 
regenerative dryer for preparing the 
reference stream. The detector cell and 


associated temperature control equip- 


ment are contained in the large explo 
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sum, is then applied to the recording 
potentiometer for production of the 
Patina graphic record. By amplifying the cell 
Pg Px output inherent difficulties of storing 
oo rai lg Yo 3‘. = potentials in capacitors is avoided. 
: ’ e signal is gated to correspond to the 
: \ peak amplitude by means of the same 
le era were : ngs er 
| [HEATER iio timer as that Coninenang the oumicnang 
DP i __, VOLTS ; of the three-way valves. The storage 
: # ' capacity is shorter after each cycle and 
1 i--4 : before receiving a new charge so that 
RQICFM| = THERMOSTAT, decreasing signals can be recorded. The 
HEAT ' timer controls the pen motor of the re- 
' EXCHANGER ; corder, allowing it to run for a few sec- 
DP an. onds following a summation and then 
. aa 7! TO _ : maintains the pen at this position on 
. 4 RECORDER ; the chart until the completion of the 
———— | A — > | next cycle. 
Boo: , — TIMER! |S THERMOPILE y The second method was adopted for 
+ = eee Napa popayee z the MSA instrument. In it the techni- 
ed, | +. Pgs ques of two-pen recording are used to 
ely _ ol produce a peak-to-peak voltmeter but 
| 30 PSI VENT the facilities of one channel, that is 
ave ISAM PLE ay DRY normally used to record an indepen- 
a ESSE5) REFERENCE dent function, become the storage and 
Ol integrating section. Gating of signals 
gu- See ans REGENERATIVE to the recorder pen is controlled by 
- on 3, DRVER the time as described above. A record 
yen = of water vapor concentration with this 
al method is shown in Fig. 5, using the 
Ive FIG. 1. Flow diagram of instruments for con- same recorder on which the swinging 
her tinuous measurement of the watervapor in gas. signal in Fig. 4 was produced, but for 
ain this record the downscale peak storage 
_ and summation features were used. 
‘it 
to- sion resistant Condulet housing. The Operating Features 
di- recorder and timer were designed for In addition to the advantage of using 
- remote location. both the heat released and that used in 
the process of sorption and desorption 
ng Recording Methods of water vapor in the measurement of 
- A record of the alternating signal is its concentration, another advantage is 
afl shown in Fig. 4 with zero at approxi- achieved by measuring the amount this 
ad mately 45 on the scale. Relatively high energy modulates thermopile output at 
eX- signals were produced for low water the selected frequency. In this way the 
al, vapor concentrations by using many system is made to ignore bias potentials 
of couples in series in the differential that might be produced in the thermo- 
ad- thermopile. For 100 ppm by volume pile or in the leads, or by any other dis- 
of water vapor in air the deflections turbance, if the bias does not vary in 
the shown in Fig. 4 were produced by ap- phase with selected frequency. The 
ie proximately 700 microvolts. measuring system is in effect tuned to 
ral Two methods of rectifying the swing- the selected frequency and all other 
nail ing signal, both incorporating a speci- influences are filtered out. 
as ally designed peak-to-peak voltmeter, Although measurement of vapor 
an were developed. Both simplify interpre- concentrations is not strictly continu- 
Ur- tation of recorded measurements, that ous, it follows changes in water vapor 
are shown as deflections in one direc- content fast enough for the applications 
de- tion from zero, and make possible the that were mentioned. With concentra- 
~ use of the signal to operate control tion reported every four minutes, step- 
by equipment. A_ special peak-to-peak 
m- voltmeter was required because the fre- 
- quency of cxciliation of the signal THERMOSTATED 
ed from the cell is only one-quarter cycle CELL CHAMBER 
ell per minute. . . 
In one method the maximum output FIG. 2. Detector cell is housed in a 
he of the cell during one-half cycle is amp- Stee! Dewar flask and surrounded by 
ete lified and stored on a capacitor. Dur- coiled copper tubes that comprise the 
he ig the next half cycle the polarity of heat exchanger for gas samples. 
he the stored emf is reversed and it is 
n lded to the amplified peak emf gen- FIG. 3. Water vapor detector cell con- 
ip ated during that interval. sists of two beds of desiccant in which 
lo- A DC potential, proportional to the — thermocouples are embedded. THERMO-CELL 
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FIG. 4. This record was made of an alternating signal. For 
100 ppm by volume of water vapor in air the deflections 


produced are approximately 700. 


wise shifts in water concentration re- 
quire two to three cycles before the new 
equilibrium is completely attained. 
Calibration of the instrument is ac- 
complished by using a blend of a dry 
stream with a stream of known water 
vapor concentration in varying propor- 
tions. The moist stream is saturated at 
room temperature and passed through 
a heat exchanger at melting ice tem- 
perature to reduce the concentration 
to saturation at that temperature. No 





FIG. 6. Complete thermoelectric in- 
strument for measuring and record- 
ing low concentrations of water vapor 
continuously in gas streams. Recorder 
and timer were designed for remote 
location. 
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entrainment of water mist or tempera- 
ture variation in the heat exchanger is 
permitted. With a thermopile consist- 
ing of 36 couples, and the cell filled 
with a special silica gel desiccant, 7.1 
microvolts per ppm is obtained. The 
noise level while operating at this sensi- 
tivity is equivalent to less than 
one ppm. 


New Applications 


It is preferable to determine the ap- 
plicability of the instrument by actual 
test but the response to be expected 
from known concentrations of water 
in a given gas can be estimated from 
the formula: 


% 
=— ene. . €2) 
p 


nak © 
where 
2 = the peak-to-peak emf generated 
by the cell (volts). 
a cell constant or efficiency 
factor. 
= the water vapor concentration on 
a weight basis (grams). 
the latent heat of vaporization of 
water; calories per gram. 
= the number of pairs of couples. 
= the emf per couple paid per de- 
gree C (volts). 
- the specific heat at constant pres- 
sure of the gas mixture; calories 
per gram per degree C. 


The cell constant (k) can be de- 
termined experimentally with known 
concentrations of water vapor in air. 
To measure the water vapor in other 
gas mixtures, it is necessary to know 
whether any of the other gases are ad- 
sorbed on the desiccant and which is 
most strongly adsorbed. The cell out- 
put can then be estimated by using the 


FIG. 5. This record of water vapor concentration was made 
after rectifying the swinging signal. 


difference between the latent heat of 
this component and the latent heat of 
water for L in equation (1): 
= iw-ks ..« @) 
where 
Lw = the latent heat of water. 
Lx = the latent heat of the next most 
strongly adsorbed constituent. 
For example, to compute the re- 
sponse of a cell to water in a vaporized 
hydrocarbon such as propane, L might 
be 582 minus 82 or 500 calories per 
gram at the cell operating temperature. 
The differential heat of adsorption, 
if it is known for the gases and disiccant 
used, will give slightly closer estimates 
of the response to be expected. In most 
instances the differential heat of ad- 
sorption is of the order of one to two 
times the latent heat so that sensitivity 
estimated by formula (1) will be 
slightly conservative. Table 1 compares 
the latent heat of vaporization of water 
with the differential heats of adsorption 
for several gases on various adsorbents. 
Although equation (1) shows that 
changes in average specific heat of the 
background stream could affect cell 
output, this presents little difficulty be- 
cause this factor remains relatively con- 
stant in the usual process streams. 


TABLE 1%*. Differential heats of Adsorp- 
tion (— AH) and Latent Heats of 
Condensation (L) for Some 
Gases and Adsorbents. 


C -°H L 
Adsorbent Gas Temp. Cal/mole €al/n 
Silica Gel H,0 60 11.0 

Silica Gel SO» 0 

Alumina H»0 25 

Alumina CCl, 5 
Ferric Oxide C,H¢ 


*Selected from tabulated data in Transac- 
tions of the Faraday Society, 1948, Vol. < 
page 590. 
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PROBABLY the oldest method of 
cathodic protection to underground 
structures is the use of stray current 
from direct current electric railway, 
surface lines and subway systems. And 
adversely, some of the most potent 
losses have been from the inadequate 
and improper control of these vaga- 
bond currents. Those persons con- 
cerned with underground structures in 
the many, though diminishing, stray 
current areas have made a valiant effort 
to control the effect of these corrosive 
currents, and in most cases have done 
the job with fair success. A more effec- 





The author inspects the voltmeter protective device de- 
signed for stray current measurements. 


Mew Device Protects 


Elmer C. Paver, 


Northern Illinois Gas Company 


tive job can be accomplished, however. 
This statement is projected from the 
thought that more accurate data need 
be and can be secured in such areas. 
To control these currents, proper drain- 
age through well designed, properly 
selected and installed reverse current 
equipment at the points where such po- 
tential between the affected structure 
and the source can be accomplished. 
Northern Illinois Gas Company has 
four electric railways through its ter- 
ritory. Its corrosion department has 
been well aware of the necessity of 
proper control in these areas and has 


Voltmeter in Making 


Stray Current Measurements 


made a substantial number of installa- 
tions to offset the stray current effect. 
It became aware of the fact that the 
data secured was not detailed enough to 
justify expenditures in some areas, so it 
was necessary that extra effort be given 
for more accurate voltage measure- 
ments to secure the proper data. 

In making electrical ties for drain- 
age control of stray current, a survey 
of potentials between the structure to 
be relieved and the running rail of the 
railway or the negative of the supply- 
ing substations is always necessary. 
Such surveys were previously made in 

(Continued on page 19) 








Switcn 


Circuit diagram of the protective device. All 


parts are standard and easily secured. Unit 
is easily made and not unreasonable in cost. 
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Plant Conducted Tests Insure 









Safety of Heating Appliances 





Here's how one firm makes sure AGA 
requirements are met; new infra-red gas 
analyzer handles difficult testing job 








































W HEN you build a product that 
must meet rigid requirements in care- 
fully controlled tests, one way of mak- 
ing sure those requirements are met is 
to conduct your own carefully con- 
trolled tests, using the same testing 
equipment. That’s the premise under 
which Reznor Manufacturing Com- 
pany, gas heater and furnace manufac- 
turer of Mercer, Pennsylvania, op- 
erates. 

Reznor products must comply with 
the same demands placed on all gas- 
fired space heaters and furnaces by the 
American Gas Association. Tests are 
conducted to assure users that gas 
appliances are safe. Three principal 
points are checked: 

1. that these products are flame- 
adjusted so they do not produce haz- 
ardous concentrations of carbon mon- 
a oxide; 

2. that carbon dioxide, an index of 
combustion efficiency, is produced in 
proper volumes; 

3. that the appliance is sealed in the 
right places so no gas can escape. 











Most difficult test to pass has been Infra-red gas and liquid analyzer at 
p 

the burning test. If burners are not pre- work in Reznor Manufacturing Com- 

{ set properly, the gas-air mixture won't erncigbennagy Meir agpe inset 


helps assure that all Reznor gas- 
fired space heaters and furnaces 
will pass rigid AGA test. 


burn efficiently and will give off CO. 

To test for CO, the AGA labora- 
tories at Cleveland use a sensitive infra- 
red gas analyzing instrument. Back in 
Mercer, Reznor technicians previously 
used colorimetric carbon monoxide 
testers to ready the products for AGA 
tests. 

The CO testers are designed to aspir- 
ate a sample through a glass tube con- 
taining a chemically treated yellow sil- 
ica gel. When carbon monoxide is pres- 
ent, the color of the gel turns to green, 
the shade intensity of which indicates 
the concentration of carbon monoxide 
in the air sample. 

By matching a revolving color scale 
on the Tester with the green shown in 
the detector tube, the amount of the 
carbon monoxide in the sample is indi- 
cated from 0.001 to 0.10 per cent by 
volume. 

(Continued on page 19) 





Giereamemens: 2 atm) “Hae 


Gas-fired space heaters on line 
Reznor must meet the stiff requir 

ments imposed on all gas equip- 
ment by AGA. To assure that hec’- 
ers burn gas safely and efficiently, 
they are tested with modern devices 
under strict procedures. 
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Ni w Device Protects Voltmeter 
(Continued from Page 17) 

the usual manner by using recording 

mceers of the 24-hour smoked chart 


, this manner, the voltmeter had to 
be set on high enough scale to take 
- of the high reversals, which gave 
a very poor chart for the forward 
(structure to rail) or negative, poten- 
tial. As an example, by checking with 
an indicating meter, the voltage at the 
time of passage of a train at the check 
point, which is usually the highest, is 
found to be 20 v, so the recorder is set 
on 25-v scale. This means that, in a 
division of 25 on the chart, each divi- 
sion is 1-v. So, any forward voltage of 
| to 3 v. is very small and barely shows 
on the chart. It is even worse on higher 
scales. 

With numerous crossing of the rail- 
way systems with its distribution and 
supply lines, the company knew that to 
do an accurate and adequate job of 
stray current mitigation, more accu- 
rate potentials had to be obtained, since 
even a good steady or intermittent | to 
2 v. potential from structure to rail 
can very soon cause a failure, even with 
coated pipe. So with some effort and 
thought given the problem, the device 
as described and illustrated as follows 
was devised and might be termed a volt- 
meter protective device. 





The device that is the “brains” of a 
reverse current switch is built around 
a polarized relay “A”, that is adjusted 
to have the contacts “B” of the record- 
ing voltmeter circuit “C” closed on 
zero or above forward voltage. When 
reverse voltage occurs, the relay will 
open the contacts in the recording volt- 








Assembled unit in carrying care. 


meter circuit, thereby protecting the 
meter from higher voltage than set for. 
The relay is protected from abnormal 
voltages, occurring occasionally on 
electric railroads, by the rectifier plates 


“D,” lamp “E,” and retardation 
cou “F.” 

For example, with a voltage recorder 
set on 25-v scale, the low readings for 
the forward potentials are hardly 
shown; however, with the ability of the 
protective device to cut out the high 
reversal voltages, the recorder can be 
set on a 5-v scale, and therefore very 
accurate readings can be obtained, even 
down to .| v. It is naturally assumed 
that the scale set is obtained by ob- 
serving potentials previous to setting 
the recorder, or by getting a 24-hour 
chart previously without the device. 

Northern Illinois Gas Company has 
made very good use of this device at 
numerous locations thoughout the terri- 
tory. The data secured has enabled the 
corrosion department to select the pro- 
per locations and proper and most eco- 
nomical type of drainage ties and 
equipment. No doubt other methods of 
drainage data may be evaluated such 
as direct ties on a temporary basis, but 
it is the thought that expensive cable 
connections to rail and pipe can be 
forestalled by more accurate data. 

The author believes that this device 
is a Valuable addition to the corrosion 
engineer's equipment. It can be easily 
made, not unreasonable in cost, and all 
parts are standard and easily secured. 
Fig. 3 shows the assembly in a carrying 
case that can be made at option. * * 





Plant Conducted Tests 
(Continued from Page 18) 

While the colorimetric tester is fast, 
simple to operate and assures a depend- 
able, scientific method of carbon mon- 
oxide detection, Reznor decided to test 
its products with the more sensitive 
automatic recording equipment used 
by AGA. They installed a Lira Type 
Infra-Red Gas and Liquid Analyzer, 
produced by Mine Safety Appliances 
Company. The Lira is a completely 
automatic device that makes a continu- 
ous and rapid analysis for one compon- 
ent of a sample mixture. It may be used 
to control processes of either the con- 
tinuous or batch type, to determine and 
control product quality, to measure 
toxic gases, and to solve a wide variety 
of production and research problems. 

Stability and sensitivity of the ana- 
lyzer result from a method of utilizing 
the absorption of portions of the infra- 
red spectra by nearly all gases, in pat- 
terns that are unique to each and to a 
degree that is dependent on the con- 
centrations present. Under the proper 
circumstances it is possible to deter- 
mine the concentration of any compo- 
nent of a mixture, excepting the few 

-most of them pure elements — 

hich have no infra-red absorption. 

Two similar nichrome filaments are 

sed as sources of infra-red radiation. 


Beams from these filaments travel 
through parallel stainless steel cells. 
One beam traverses the sample cell and 
the other the comparison cell. The 
emergent radiation is converged into 
the single detector cell by a beam com- 
biner which consists of two cylinders in 
the form of a “V.” As the gas in the 
detector absorbs radiation its tempera- 
ture and pressure increase. An expan- 
sion of the detector gas causes a con- 
denser microphone membrane to move. 
This movement, when converted and 
electrically amplified, produces an out- 
put signal. 

Between the source and the cells, a 
reciprocating metal slider alternately 
blocks the radiation to the sample cell 
and to the comparison cell. When the 
beams are equal, an equal amount of 
radiation enters the detector from each 
beam. The amplifier is turned so that 
only variations in light intensity occur- 
ring at the alternating frequency pro- 
duce an output signal. Therefore, since 
the beams are equal, the output is zero. 

When the gas to be analyzed is intro- 
duced into the sample cell, it absorbs 
and thus reduces the radiation reaching 
the detector from the sample beam. As 
a result the beams become unequal and 
the radiation entering the detector flick- 
ers as the beams are alternated. The 
detector gas expands and contracts in 
accordance with the flicker. In this 








\MERICAN GAS JOURNAL, August, 1956 


way, the detector directly indicates the 
difference between the two beams. The 
expansion and contraction of the gas 
cause the membrane to move in 
response. The membrane movement 
varies the condenser microphone capac- 
ity. The variation in capacity generates 
an electrical signal which is propor- 
tional to the difference between the 
two radiation beams. 

Next, the electrical signal caused by 
change in radiation is amplified by a 
conventional AC amplifier and then 
synchronously rectified. The synchron- 
ous rectifier generates a DC signal, the 
polarity of which depends upon which 
of the two beams is stronger. This DC 
signal, which is due to a change in 
sample absorption, causes an electronic 
recorder to drive. As the recorder 
drives, it causes a change in the voltage 
applied to the comparison beam 
source. The recorder continues to drive 
until the beams are returned to bal- 
ance. The position of the recorder indi- 
cator is then a measure of the absorp- 
tion of the sample and hence the con- 
centration of the analysis component. 

Due to this principle of operation, 
very low gas concentrations may be 
detected. Analysis is possible with many 
gases in a range of from 200-parts to 
2-parts per million. In some instances, 
concentrations as small as one-half 
part per million are detectable. * * 
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Keynote of Gas Industry Success 


Gas equipment manufacturers join the 
gas industry in an all-out 


promotion to sell more gas 


THE gas industry is cooperating in a 
drive for a bigger share of the home ap- 
pliance and equipment market. To even 
push the drive a little further the Equip- 
ment Manufacturers Advertising Pro- 
gram Committee is sponsoring a na- 
tional advertising campaign. 

This committee — a group of manu- 
facturers who produce equipment used 
in the production, transmission and dis- 
tribution of gas — have nothing to sell 
to the general public. They are spon- 
soring gas appliance and equipment ad- 
vertising in the belief that their own 
business will increase in direct propor- 
tion to the growth in the sale of gas. 
Cooperation is the keynote of the suc- 
cess of the industry. 

Last year, through the Equipment 
Manufacturers Advertising Program, 
the committee spent more than $100,- 
000 for advertisements in such publica- 
tions as the Saturday Evening Post and 
Small Homes Guide. This year’s expen- 
diture will be increased as more manu- 
facturers join the program. The 1956 
goal is $300,000. 

Current sponsors are American Cast 
Iron Pipe Company, American Meter 
Company, Cleveland Trencher Com- 
pany, Dresser Industries, Inc., Fisher 
Governor Company, E. F. Griffiths 
Company, A. C. Lawrence Leather 
Company, Rockwell Manufacturing 
Company, M. B. Skinner Company, 
Sprague Meter Company, Superior 
Meter Company, Inc. (subsidiary of 
Neptune Meter Company) and U. S. 
Pipe and Foundry Company. 
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The committee which was organized 
in 1954 is chairmaned by C. Benson 
Dushane, vice president of American 
Meter. K. R. D. Wolfe of Fisher Gov- 
ernor Company is vice chairman. 

Other members of the committee are 
C. H. Abbot, Sprague Meter Company; 
Carl N. Brown, U. S. Pipe and Foun- 
dry Company, and Gilbert T. Bowman 
of Rockwell Manufacturing Company. 

Pointing out that gas is clean, eco- 
nomical, dependable, safe, automatic, 
fast and silent, the consumer advertise- 
ments carry a signature tag that states 
"SMD 0445.2 7 Ways Better for the 7 Big 
Household Services.” 

In addition to the consumer adver- 
tisements in the magazines, the com- 
mittee also sponsors advertising in gas 








C. B. Dushane Jr. 
American Meter 
Company 


K. R. D. Wolfe 
Fisher Governor 
Company 


trade publications (the American 
Meter Company two-page ad appeared 
in the April issue of American Gas 
Journal) to alert utility companies, 
manufacturers and dealers to the con- 
sumer campaign and to urge them to 
tie in their own selling and advertising 
efforts. 

In addition, the committee sends re- 
prints to member companies of the 
American Gas Association, offers addi- 
tional reprints for merchandising, and 
mats for use in local newspaper adver- 
tising. Cooperation is the keynote! 

The importance and success of the 
supplier program has been recognized 
by all branches of the industry. The 
Board of Directors of AGA adopted a 
resolution to commend the sponsors 
and “recognize that this national con- 
sumer advertising program, which fea- 
tures gas and gas appliance, rather 
than the product of its sponsor, lends 
full support and impetus to the adver- 
tising programs being sponsored by the 
AGA.” 

The Gas Appliance Manufacture: 
Association’s board resolved “that th 
board of directors in recognition of th 
contributions to the progress of th 
gas industry made by those manufac 
turers financing the national consume¢ 
magazine advertising program bein 
sponsored by the Equipment Mant 
facturers Advertising Program Con 
mittee, both supports this program an 
extends thanks to the committee an 
manufacturers for their cooperatis 
efforts.” xk* 
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Communication: 


Ten Aids to 
Logical Thinking 


Dennis Murphy 


Do you ever feel jostled this way and that by so many differ- 
ent communications that you scarcely know what to believe? 
Because we live in a world-wide welter of conflicting opinions, 
we're a natural target for political speeches, editorials, radio 
and TV talks, advertisements, sermons, and reports. Con- 
sciously or unconsciously, the thinking in them is often dis- 
honest, illogical, or faulty. 


Exactly What Can We Believe? 

Our government — city, county, state, and federal — can 
almost be called government by public discussion. In fact, we 
believe in (1) rule by majority vote and (2) free and honest 
discussion. Let’s focus on that word honest. 

Our ability to convince others is important, but our ca- 
pacity to be convinced is equally important if we're to func- 
tion intelligently as free citizens. And isn’t that one of our 
first duties? Nobody wants to be told he doesn’t think straight, 
yet most of us wish we could think straighter. 

This article tries to expose some fallacies in thinking that 
we meet with every day. Maybe you're already aware of them, 
but a quick review might help us detect them in others and 
void them in ourselves. 


1. Distinguish Fact from Opinion 


A fact is something that has been proved and can be proved 
igain. It has actuality and reality. We accept a fact because 
t is indisputable. “The temperature is now 70 deg in this 
oom.” We can read the thermometer to confirm or contradict 
his fact. We accept facts without any argument. 

An opinion is a personal judgment or feeling about some- 
hing. Since no two persons are exactly alike, we can’t expect 
them to judge or feel quite alike on anything. Their opinions 
ire bound to differ. “It’s too warm in this room!” and “It’s too 
cool in this room!” are the honest opinions of two persons in 
t. You may believe either one. Or neither of them — if, in 
your opinion, the temperature is just right. So, we can respect 
other people’s opinions without either accepting or rejecting 
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them, or we can argue all over the lot about opinions with- 
out getting anywhere! 

Franklin, a true doubter who like to argue in his youth, tells 
in his Autobiography how he learned to advance his opinions 
without antagonizing others. He says he cultivated the habit 
of using modest terms, 

never using, when I advanced anything that may 

possibly be disputed, the words certainly, undoubtedly, or 
any others that give the air of positiveness to an opinion, 
but rather say, I conceive or apprehend a thing to be so and 
so; it appears to be, or 1 should think it so and so, for such 
and such reasons; or 1 imagine it to be so; or is it so, if I 
am not mistaken. This habit, I believe, has been of great 
advantage to me when I have had occasion to inculcate my 
opinions, and persuade men into measures that I have been 
from time to time engaged in promoting; and, as the chief 
ends of conversation are to inform or to be informed, to 
please or persuade, / wish well-meaning, sensible men 
would lessen their power of doing good by a positive, as- 
suming manner, that seldom fails to disgust, tends to create 
opposition, and to defeat every one of those purposes for 
which speech was given to us —to wit, giving or receiving 
information or pleasure.” 

Opinion is not what is or was; it’s what we believe or sup- 
pose. It may be right or wrong — the result of bias, prejudice, 
misinformation, or wishful thinking. Trouble comes when 
someone tries to make us accept his opinions for the facts — 
because ‘he doesn’t know the difference. Greater trouble 
arises when we accept opinions for facts — because we don’t 
know the difference! 

Another thing: opinion and fact are interwoven and fired at 
us so fast we don’t have time to ferret out the fiction from the 
truth. So we have to accept everything or nothing. Suppose 
someone says, “John D. Rockefeller, who lived from 1839 to 
1937, exemplifies a true Christian in business because, after 
dissolution of the Standard Oil Trust in 1892, he became 
America’s foremost philanthropist.” Fact, opinion, fact, opin- 
ion. As receivers of information, we are duty-bound to let 





21 

















Question 
The Authority 


honest doubt suspend our judgment until we can find more 
facts, more evidence. 


2. Gather Sufficient and Reliable Evidence 

Evidence is those facts that constitute proof. Evidence is 
both testimonial and circumstantial. The first is direct; the 
second, indirect. Human testimony — whether we get it in a 
book, talk, report, editorial, or court trial —is only as re- 
liable as the intelligence and integrity of the person who com- 
municates it. Yet some people are lulled into accepting almost 
anything because of the dignity of print, the reputation of a 
person, or the prestige of an organization back of the com- 
munity. 

In our conscious search for truth, we should get into the 
habit of testing and weighing the evidence that supports id2as, 
feeling, and oral or written statements. And while we test 
others, we should test ourselves just as rigidly. Are we trying 
to be fair? Do we recognize two or more sides to an issue? Can 
we realize that it’s seldom all-black or all-white, but contains 
many gradations of gray? Or do we feel biased or prejudiced 
in favor of one side rather than another? 

Do we possess enough facts to be well-informed on the mat- 
ter? Is our knowledge up-to-date or outmoded? These are 
questions we have to keep asking ourselves to avoid road- 
blocks to straight thinking and just decisions. 


3. Avoid Hasty Generalizations 

Don’t jump to conclusions! If we could see the humor in 
this, we’d agree with the French critic who said, “All general- 
izations are lies, including this ore!’ Greek, Roman, and med- 
ieval scholars used causal reasoning by deducing that what- 
ever is true of a whole category will be true of one of its parts. 

They based their deductive reasoning upon the well-known 
syllogism with its major premise, minor premise, and con- 
clusion. 

Deductive method (Latin de plus duco, meaning “to lead 
from’’) 

All engineers are mathematicians. (major prem*se — general) 
Don Klop is an engineer. (minor premise — specific) 
Therefore, Don Klop is a mathematician. (conclusion) 

The trouble with this method is getting a valid major prem- 
ise, which may need some qualification with a “nearly,” “gen- 
erally,” or “almost.” 

Roger Bacon (1214-1294), often called the founder of 
modern science, argued for observation rather than arm-chair 
theory. He adopted the lens for use in the microscope and pre- 
dicted the airplane, steamship, automobile, and suspension 
bridge. For all his study, he was charged with black magic 
and imprisoned for 10 years. But his namesake, Francis Ba- 
con (1561-1626) dropped the much-abused syllogism and 
established the experimental method of inductive reasoning. 
Trying to get valid major premises, he found this method as 
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reliable as the multiplication tables. 

Inductive method (Latin in plus duco, meaning “to | ad 
into”) 

Don Klop is an engineer and a mathematician. (prove by 
tests) 

Sam B ow is an engineer and a mathematician. (proved by 
tests) 

Joe Doak is an engineer and a mathematician. (and so on 
through many cases) 

Therefore, all engineers are mathematicians. (conclusion) 

Careful induction, the method of modern science, doesn’ 
jump rapidly from a few isolated and uncertain cases to it 
general axiom. Instead, it patiently studies the facts to find a 
common denominator and arrives at its conclusion safely and 
surely. It accurately uses facts, evidence, statistics, graphs, ob- 
servation, experimentation — every legitimate means of arriv- 
ing at truth. 

The inductive method makes a wide enough sampling to 
be sound, and it takes note of those exceptions that “prove” 
(that is, “test”) the rule. In the same manner, objective re- 
searchers and report writers note exceptions that may or may 
not affect their conclusions. In spite of our painstaking care, 
we're probably aware of many untrue generalizations we've 
had to refute because of exceptions: all athletes are stupid, 
beautiful girls are dumb, businessmen are dishonest, Negroes 
are lazy, professors are pedantic, and Irishmen are hotheaded 
Hasty generalizations. 

What we need to remember is this: no two people are 
exactly alike. John, is not like John,. John, today is different 
from John, tomorrow, and John, in one environment is differ- 
ent from John, in another environment. Time, place, and per- 
sonality are only a few of the conditioning factors that cause 
something to appear right — to me now, up to a point, as far 
as I know! 

Samuel Butler, the author of Erewhon, once noted: “Life 
is the art of drawing sufficient conclusions from insufficient 
premises.” That’s enough to wrap up this section on hasty 
generalizations. 


Sf 





4. Be Wary of Firsts, Universal Super'atives, 
and Statistics 

We can prove that Washington was our first president, but 
we can’t prove that the Wright brothers were the first to fly 
an airplane or that Samuel Van Syckle was the first to lay a 
crude-oil pipe line. They weren’t. Many a first that goes un- 
challenged can be disproved by careful research. So we're 
more accurate when we say “one of the first” or “among the 
first.” 

Americans (all of us, I suppose!) are often accused of an 
overfondness for superlatives, especially of size. Biggest sal- 
ary, tallest building, largest stadium, biggest corporation, 
fastest car, best movie of the year, prettiest girl in America 
each year, and so on. Bigness in itself is neither a fault nor a 
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ie. A tiny etching may be well-nigh perfect; an immense 


mi ral, woefully imperfect. 


ogical thinking makes us avoid statements like “We have 
th. finest educational system in the world” or “William Faulk- 
ne is our greatest novelist. Finest, with reference to what? 
Sp-cify. Amount of money spent on it? Number of students 

nding? By what standards do we compare? Have we ex- 
amined other systerns? Greatest novelist, with reference to 
what? Specify. Even if we had read all other American novel- 
ists, we would still be voicing an opinion. 

just as we need to check and double-check firsts and super- 
latives, so Should we examine statistics carefully. As Alfred 
North Whitehead in The Aims of Education wrote: “To talk 
sense is to talk in quantities. It is no use saying the nation is 
large — How large? It is no use saying that radium is scarce 
— How scarce? You cannot evade quantity.” True, but for 
comparisons we need an accurate reference, a constant basis 
for just comparison. 

When presented honestly, statistical evidence is persuasive 
proof. But unfortunately, statistics is one of the most misused 
forms of support. Statistics can be accurate, oversimple, ellip- 
tical, misleading, or downright dishonest. Figures are cited 
in an annual report to show a company has made its greatest 
gains in 1955. Gains in what? Over what? With reference to 
what? Compared with what? And often 14,000 apples are 
added to 17,000 peaches to give 31,000 pears! 

Read Darrell Huff's excellent little book, How to Lie With 
Statistics; and remember Disraeli’s three kinds of lies: plain 
lies, damn lies, and statistics. 


5. Don’t Misuse Analogy 

Analogy, or comparison, points out resemblances between 
two objects, ideas, institutions, or the like — literally or fig- 
uratively. The basis of analogical reasoning is: if two things 
pessess similar characteristics, a proposition that is true of one 
may be true of the other. For example, if a certain tax or law 
has succeeded in Iowa, it is sound to assume that it will suc- 
ceed in Kansas. But this is still an assumption, not a p-cof. 

If the comparison is one we’ve overlooked and is accurate 
in fundamental aspects, we find the revelation almost as en- 
lightening as more solid proof. But if the resemblances are 
few, doubtful, and far-fetched, we simply don’t accept them. 
At best, analogy illustrates rather than proves. 





6. Don’t Evade or Beg the Issue 

Evading the issue, or ignoring the question, is illogical and 
reveals a mind unable or unwilling to grapple with the prob- 
lem at hand. Little Mary says to her brother, “Your hair’s all 
messed up. Go comb it!” Johnny, noticing jelly on her cheek, 
retorts, “Your face is dirty. Go wash it!” And away he struts, 
elated with having won the argument. 

Childish as this may seem, many an argument in business is 
won without any more logical support. It sometimes seems, in 
fact, that the chap with a quick come-back or ready answer is 
the one who advances. 
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In my own family of 10 rambunctious children, I was the 
ninth son. Our indoor sport was arguing, often on then- risqué 
subjects we hoped might shock our Victorian mother a little. 
Once after I had debated eloquently for birth control, Mother 
said quietly but crisply, “Well, if 7 had believed in birth con- 
trol, where would you be?” That shut me up in a hurry. 

Evading the issue, wittily entertaining as it may be, offers no 
logical proof in support of a question, Instead, it diverts at- 
tention, closes the question momentarily, and puts us right 
back where we started. 

Begging the issue is assuming the truth of something not 
yet proved. “You ask me if I have stopped lying yet. I'll 
answer when you tell me this: Have you stopped beating 
your wife yet?” A favorite strategy of one type of lawyer is to 
load his question by begging the issue, thereby trapping an un- 
suspecting witness in the cross-examination, no matter how 
he answers. 

“The only way to eliminate the dangers of drunkenness on 
commercial airlines now serving hard liquor is the passage of 
Bill 19, which will be supported by all right-minded congress- 
men.” This kind of cocksure statement, offering assumptions 
as proved facts, shuts out logical questions: How many air- 
lines serve liquor and what is their report? Why is Bill 19 
called the “only way’? Can’t the airline companies control this 
danger where it exists? What proof is offered that congress- 
men will support this bill? And how is a right-minded con- 
gressman determined? 


7. Guard Against ‘‘Now Sequiturs”’ 

Non sequitur is Latin for “it does not follow.” The term is 
used in logic to label an inference that’s not supported by its 
premises. Don’t let this fancy term mystify you, even if you 
never studied Latin, for you probably know this fallacy with- 
out knowing its technical name. 

Let’s look at this example from a newspaper before elec- 
tion day: “Joe Blow is a veteran of World War II, the father 
of five children, an active church member, and should there- 
fore be re-elected to this office.” And here’s an example from 
a letter of recommendation: “I have known Miss Mary Gra- 
ham for 12 years and am sure she will prove an excellent 
secretary in your company.” 

Aside from the emotional appeal, the premises can often be 
proved; it’s the conclusion of the non sequitur that hiccups. It 
simply doesn’t follow! Something is illogical about the order 
of the cause-effect concepts because the conclusion exceeds 
the sum of the facts. Consecutiveness, a basic principle of 
straight thinking, is violated. 

The study of logic and mathematics is an excellent way to 
learn consecutiveness. Sequence is implicit in numbers. A 
non sequitur is like 1-2-3-0-5 instead of the orderly 1-2-3-4-5 
series; we have to go back and get the 4 in place before we 
can proceed to 5. Or 6 x 6 has real meaning before 36; after 
*36 equals” we might have 18 x 2, 12 x 3,9 x 4. 


8. Avoid the ‘‘Post Hoc Ergo Propter 
Hoc’’ Fallacy 

Post hoc ergo propter hoc is simple Latin for “after this, 
therefore because of this.” Here, time-space concepts get all 
mixed up with cause-effect concepts. Erroneously we reason 
that because B happens after A, B happens on account of A. 
B is therefore caused by A or is the result of A. 

Here’s an example: “Nation-wide suffrage of our women 
bore fruit when they voted for liquor prohibition, which lasted 
for nearly 14 years.” Now this sounds Jim-dandy and plaus- 
ible enough. But the prohibition (18th) amendment went into 
effect January 16, 1920; the woman suffrage (19th) amend- 
ment went into effect August 26, 1920. Through post hoc ergo 
propter hoc reasoning, we can attribute speak-easies of the 
20’s to woman suffrage, the depression of the 30’s to prohi- 
bition, and World War II of the 40’s to the depression! And 
so on. 
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9. Don’t Argue Beside the Point 

Medieval books on logic listed a lot of ways to argue beside 
the point when the point itself could not be defended or as- 
sailed. Some of these were appeals to fear or a threat, to ma- 
terial interests, to people’s ignorance, and to pity or related 
emotions. Three common forms are these: 

Argumentum ad hominem (personal) diverts attention from 
the facts to the personality of the opponent. If your case falls 
apart, the strategy is to get personal! It’s as if you said: “Your 
case and arguments are too sound for me; so I'll attack and 
belittle your reputation, work, and habits. If I can deflate you, 
maybe your arguments won't carry any weight!” Political 
campaigns are often full of personal abuse that is wholly be- 
side the point. 

Argumentum ad populum (popular) attempts to sway popu- 
lar feeling and support for or against an issue. “The American 
way of life,” “our democratic process,” “every honest tax- 
payer knows,” and “the cure of Big Business” are stock- 
phrases slanted for a stock-response. 

Argumentum ad verecundiam (traditional) works for ac- 
ceptance by using venerable authority, great men, ancient cus- 
toms, and thought-blocking sacred cows to produce the illu- 
sion of proof. “Our Founding Fathers who fought and died 
for our priceless heritage,” “Washington’s admonition to avoid 
all entangling alliances,” and “science has proved” are ex- 
amples. ; 


10. Recognize Propaganda 

Almost everything we read, see, and hear carries an element 
of propaganda to influence our thoughts, feelings, and actions. 
Webster defines it as “any organized or concerted group, ef- 
fort, or movement to spread particular doctrines, informa- 
tion, etc.” The Bible is great propaganda for living. And this 
article itself is propaganda slanted toward a purpose. 

There are two extremes in propaganda: (1) the honest pro- 
motion of honest purposes, however mistaken they may seem 
to us; and (2) the deceitful promotion of selfish or criminal 
ends. Between these extremes lie all kinds and gradations of 
propaganda. If we look for the bias in everything that’s com- 
municated to us, we can unmask a lot of objectionable propa- 
ganda and be less gullible to error. 

Some propagandists are as tricky as Cesare Borgia, who 
advised his guest: “If you had lunch with Charles of France 
this noon, you were poisoned! Here, let me get you an anti- 
dote!” And then Borgia gave him the poison. 

Nobody can escape propaganda in today’s world of news- 
papers, radio, movies, and television — the Big Four in com- 
munication — with their competition and commercial adver- 
tising. The Institute for Propaganda Analysis has exposed 
seven devices: name calling, glittering generality, transfer, tes- 
timonial, plain-folks appeal, card stacking, and band-wagon 
hot air. But these don’t cover half the devices of dishonest 
“selling.” Crooked thinkers know all these devices; honest 
men have to learn them for self-defense. 

You'll catch propaganda even in jokes. Note this one: a 
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Russian school teacher asked a pupil, “Who were the 
human beings?” 

“Adam and Eve,” the kid replied. 

“And what nationality were they?” 

“Russian, of course.” 

“Fine, fine,” the teacher commented. “And how do \ou 
know they were Russian?” 

“Easy,” said the kid. “They had no roof over their he.ds, 
no clothes to wear, and only one apple for the two of them — 
and they called it Paradise!” 


So What? 


Since we can never avoid or escape propaganda, we can at 
least be on our guard and recognize the bias, the fallacies, and 
the Big Lies. In this way we can make deductions, allowances, 
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or total discounts in communications. This goes for all 10 
forms of fuzzy thinking just discussed. 

We'll all be safer and straighter in our thought processes if 
each one asks questions like these: 

(1) Who’s communicating? Can I trust this authority? Why 
should I believe him when I can think for myself? Question 
the authority. 

(2) Specify what you mean? Do I understand exactly what 
you mean? Are we using common terms of reference? Ques- 
tion the meaning. 

(3) Where’s your evidence, support, or proof? Do you 
have enough? Are there other ways of looking at this issue? 
Question the evidence. 

(4) Why are you interested in communicating this to me? 
Why do you care what I think, feel, or do about the matter? 
Question the purpose. 

(5) How am I going to react to this issue? Question your 
decision. 

Then, if we really want to help others think straight, we can 
do it best by thinking straight while we communicate with 
them. If we are humble and patient. we can often help them 
get back on the subject. 

Finally, we can all remember these principles: 

(1) Consecutive thinking achieves order, harmony, and 

balance. 

(2) Selective thinking sifts the significant from the in- 

significant. 

(3) Sound thinking insures the logical rightness of the 

whole and its parts. 

(4) Stick-to-it thinking adheres strictly to the subject. 
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GAS TECHNOLOGY — OPERATIONS — EQUIPMENT — MANAGEMENT — UTILIZATION 


Glossary of Gas Industry Terms - Ga to Ho 


G 


Gas Brazing: Brazing in which a gas 
flame is the source of heat. See: Gas 
welding. 

Gas Burner: A mechanical device de- 
signed to mix gas and air in the pro- 
per proportions for combustion and 
maintain the flame at the burner 
outlet. 

Gas Cap: A layer of gas on top of oil 
in an oil bearing underground struc- 
ture. 

Gas Carbon: A hard form of carbon 
formed as a by-product of the manu- 
facture of coal gas. 

Gas, Carbureted: Gas that has been 
treated with oil vapor to increase its 
luminosity. 

Gas Carburizing: Carburizing of steel 
in which the carbon is supplied by 
hydrocarbon gases and carbon mon- 
oxide. 

Gas Coal: Coal containing a high per- 
centage of volatile components; of 
good quality for coal gas manu- 
facture. 

Gas Coke: Coke from bituminous coal 
that is used in manufacture of coal 
gas. 

Gas Conditioning: The removal of ob- 
jectionable constituents and addition 
of such desirable constituents as odo- 
rants, water vapor and fogging oil. 

Gas Cycling: A petroleum recovery 
process that takes gas production 
with oil and injects it back into the 
oil sand to aid in producing more oil. 

Gas Degeneracy (Gas Degradation): 
Departure from classical behavior, 
at very low temperatures for an ideal 
gas. 

Gas Detector: A device for indicating 
the presence of a particular gas. 

Gas Detector Surveys: Leakage surveys 
made by testing with a combustible 
gas detector the atmosphere in water 
metal boxes, street vaults of all types, 
cracks in pavements and other avail- 
able locations where access to the 
soil under pavement is provided. 

Cas-Distillate: A natural gas contain- 
ing a high proportion of gasoline hy- 
drocarbons. 
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Gas, Dry, Natural: Natural gas free or 
nearly free from oil and gasoline 
vapor. 

Gas Energy: The performance of work 
done by expanding gas while over- 
coming the resistance of the flow of 
oil through the sand of a natural oil 
reservoir is the result of gas energy, 
or the energy that is stored within 
the compressed gas. 

Gas Engine: An engine, burning fuel 
that is normally gaseous, and having 
spark ignition. 

Gas Factor: The cubic feet of gas pro- 
duced from a well per barrel of crude 
oil produced. 

Gas Field: A district or area from 
which natural gas is produced. 

Gas Furance: A furnace using gas as 
the fuel. 

Gas Generator: An apparatus for gen- 
erating gas, such as a retort in which 
hydrocarbons are evolved by heat. 

Gas Gravity: The ratio of the weight of 
volume of gas to the weight of an 
equal volume of dry air, both vol- 
umes being measured at the same 
temperature and pressure. 

Gas Handling: That part of a gas mak- 
ing process following the gas making 
equipment. 

Gas Holder: A gas-tight shell for gas 
storage. Low pressure holders vary 
their capacity directly with the vol- 
ume of gas stored in them, either by 
floating the tank over water or by 
means of a flexible sealing mem- 
brane. High pressure holders, cylin- 
drical or spherical, increase the pres- 
sure as additional gas is stored in 
them. 

Gas House Coal Tar: Coal tar pro- 
duced in gas-house retorts in the 
manufacture of illuminating gas 
from bituminous coal. 

Gas Hydrate: An objectionable frost- 
like formation that occurs when 
natural gas containing water vapor 
is subject to pressure. 

Gas, Illuminating: A gas containing 
much hydrocarbon vapor to produce 
a luminous flame. 

Gas Impurities: Foreign matter, such 
as dust, water vapor, hydrogen sul- 






fide, tar, and ammonia, that is in gas 
but not useful as fuel. 

Gas Intakes: The opening or part 
through which gas enters a piece of 
equipment. 

Gas Laws: A term referring to the laws 
of Boyle, Charles Joule, and Avoga- 
dro for perfect gases. 

Gas Lift: The effect of gas pressure in 
an oil well that causes the oil to flow 
from the well. May be either natural 
or artifically induced. 

Gas, Liquefied: Gas put into steel con- 
tainers under high pressure for port- 
able use. 

Gas Log: A residential space heater of 
porous ceramic material, in imitation 
of a log or pile of logs, over and 
around which a gas flame burns. 

Gas Main: A pipe used to transport gas 
from one place to another. 

Gas Mantle: A small fragile sack made 
of fabric materials, impregnated with 
one part ceria and 99 parts thoria 
and used for illumination when 
heated to white heat in a gas fiame. 

Gas Off-Take Pipe: The gas outlet pipe 
from a coal gas retort. 

Gas Oil: A special grade of petroleum 
used in the production of carbureted 
water gas and oil gas. 

Gas-Oil Ratio, Gas-Liquid Ratio: As 
produced from an oil well, the num- 
ber of cubic feet of gas at atmos- 
pheric pressure divided by the num- 
ber of barrels of oil or liquid will 
give the oil ratio. 

Gas Outlet: The opening or port 
through which gas leaves a piece of 
equipment. 

Gas Pool: Three or more gas wells in 
an adjacent group from the same 
Strata. 

Gas Pressure: Gas pressure is recog- 
nized as the chief cause of oil move- 
ment in the drainage of wells. 

Gas Pressure (Regulating Valve): A 
balanced valve with diaphragm to 

regulate the flow of gas depending 
upon pressure to be maintained in 
a gas pipe line. 

Gas Producer: A refinery-lined or 
water-jacketed shell with a fuel grate 
into which solid fuel is charged pe- 
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riodically and that provides for air 
and steam to pass continuously 
through the fuel bed, in the manu- 
facture of producer gas 

Gas Reserves: The volume of gas that 
has been estimated by geologists to 
exist in known underground forma- 
tions. 

Gas Sand: Sand or porous sandstone in 
underground strata that contains 
natural gas. 

Gas Scrubber: Equipment for washing 
objectionable impurities and foreign 
substances from gas. 

Gas Separator: See: Gas Trap. 

Gas Service: The general term for 
serving the customer with gas; also, 
the pipe connection from a distribu- 
tion gas main to a customer’s meter. 

Gas-Steam Radiator: A type of space 
heater in which a gas flame boils 
water contained in the unit, to make 
steam that circulates through the unit 
to heat the surrounding atmosphere. 

Gas Stopper: An expandable dia- 
phragm that can be placed in a gas 
pipe and expanded to shut off the 
flow of gas in the pipe. 

Gas Storage Line: A pipe line used for 
conveying gas between a compresso! 
station and a gas well used for stor- 
ing gas underground. 

Gas Stratum: The underground for- 
mation from which natural gas is 
produced. 

Gas Tar: A salable by-product of the 
coke oven and carbureted water gas 
processes. 

Gas Thermometer: A temperature 
measuring device that uses a gas as 
the recording medium. 

Gas Torch: See: Torch. 

Gas Trap: A device or piece of equip- 
ment for removing (a) condensate 
from gas lines or (b) gas from crude 
oil. Also called a gas separator or an 
oil separator. 

Gas Turbine: Power equipment of the 
turbine-type that utilizes the avail- 
able energy in hot combustion gases 
as a motive force. 

Gas Water: Water through which coal 
gas has been passed, and that has ab- 
sorbed the impurities of the gas. 

Gas Welding: Welding of metals by 
means of the heat of a gas flame. 

Gas Well: A well producing only gas. 

Gas Works: A term for a manufactured 
gas plant. 

Gas Zone: A formation that contains 
capillary or supercapillary voids, or 
both that are full of natural gas under 
considerably more than the atmos- 
pheric pressure. 

Gaseous: In the form of, in the nature 
of gas; pertaining to gases. Lacking 
substance or solidity. A fluid but not 
a liquid. 
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Gasification: The conversion of another 
fuel into gas or the extraction of gas 
from another fuel. 

Gasket: Compressible, inert material, 
cut to shape, placed between the two 
faces of a joint to seal the joint so 
no fluid can pass through the faces 
of the joint. 

Gasoline: A liquid hydrocarbon that is 
produced as a result of processing of 
crude petroleum or as a result of 
processing wet natural gas. 

Gasoline Plant: A plant in which gaso- 
line fractions are removed from 
“wet” natural gas, leaving dry gas. 

Gasser: A well producing only gas. 

Gate, Cut-off or Coal: A plate or door 
in the outlet of a bin or hopper, used 
to regulate the flow of coal or other 
material from the bin. 

Gate Valve: A valve in which the op- 
erating mechanism causes a flat plate 
or disk (gate) to seat tightly across 
the ports or openings in the valve 
body and thereby shut off flow 
through the valve. 

Gathering Lines: A pipe line system 
that has as its purpose the delivery 
of gas from a number of gas wells 
to either a processing plant or a main 
transmission pipe line. 

Gathering Station: An operating station 
On a main transmission pipe line at 
which the gas gathering lines of a 
particular area converge. 

Gear: A wheel with teeth around its 
periphery; used in various combina- 
tions to transmit power or change 
motion. 

Gear Case: A metal enclosure or case 
around gears. 

Gear Pump: A type of pump in which 
the liquid is trapped between gear 
teeth and carried around to the out- 
let of the pump. 

Gear Ratio: The relationship of the 
revolutions of one of a pair of 
meshed gears to the revolutions of 
the other gear. Also, the ratio of the 
number of teeth in one gear to the 
number of teeth in the second gear. 

Gear Train: A set of inter-connected 
gears transmitting motion from one 
point to another. 

Generating Capacity, Installed and 
Firm: Installed generating capacity is 
the sum of the capacities of all gas 
generating units in a plant. Firm 
generating capacity is installed ca- 
pacity less the capacity of the larg- 
est gas generating unit in a plant. 

Generator: A refractory-lined shell, the 
first vessel in a carbureted water gas 
set, in which blue gas is produced 
by alternately blowing air and steam 
through the fuel bed. 

Generator Lining: Carborundum or fire 
clay brick lining in a water, or blue 
gas generator. 


Geologist: A scientist trained i: 
structure and development o 
earth’s crust and its compositi: 

Geology: The science that studie 
history of the earth and its life 
respect to the rocks of which 
composed and the changes whi 
has undergone or is undergoing 
a science, geology seeks to inter 
currently-possible observati 
through theories or hypotheses 
garding the origins of these ro 
These theories are of significance to 
the gas industry to the extent that 
their interpretation indicates under- 
ground deposits of gas or oil. 

Geophones: Delicate devices used in 
seismographic exploration for gas or 
oil. Artificial earthquakes, produced 
by detonating charges of explosive 
in relatively shallow drilled holes, are 
recorded on continuously moving 
strips of paper as an array of the de- 
vices around the point of explosion 
pick up the shock waves. 

Girbotol Process: Removal of carbon 
dioxide and hydrogen sulfide from 
gas by washing with an amine solu- 
tion. 

Girder: A large, horizontal, load carry- 
ing beam supported by vertical col- 
umns or walls. 

Globe Valve: A valve equipped with a 
stem, hemispherical plug, and 
matching circular seat. Shut-off is 
obtained by direct compression of 
valve in the seat. Body of valve is 
normally spherical. 

Go-Devil: A device with adjustable 
blades or brushes that is inserted in 
@ pipe line and, as pushed by the flow 
of fluid in the pipe, scrapes foreign 
matter from the inner wall of the 
pipe as it goes. Also called a pig. 

Gondola: A railroad car, open at the 
top used to transport loose solid ma- 
terial such as coal or coke. 

Goose Neck: A device mounted at the 
top of each lift of a water-sealed gas 
holder opposite the guide frame col- 
umn. The goose neck curves out- 
ward from the lift and carries a 
wheel that rolls on the guide column. 
Used to keep the gas holder tank 
centered as it floats on the water. 

Governing Mechanism: The operatin 
components of a governor. 

Governor: Any device that controls t! 
limits of an operating variable of 
machine or process. In gas oper: 
tion, a governor that maintains a pre 
determined level of pressure in a g 
piping system is also called a regu 
lator. 

Governor House: A building in whi 
the governor is placed. 

Gevernor Station: The point of loc 
tion of the governor in a gas pipe 
line system. 
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Gr .b Bucket: A round bottomed bucket 
f two hinged sections that is used 

1 a crane to move loose materials. 
he hinged sections are opened and 
osed by the crane operator to pick 
o the dump material. Also known 
s a clam shell bucket. 

Grade: The slope angle of a pipe, street, 
c., from the horizontal. Classifica- 
on according to some specific phy- 
cal characteristic. 

Graham’s Law: The flow rate of a gas 

universally proportional to the 
guare root of its density. 

Gram Calorie: Amount of heat re- 
guired to raise the temperature of 
one gram of water one degree Centi- 
grade. 

Graphic Instrument: An instrument 
consisting of a chart over which a 
pen is moved so that a graphic record 
of a quantity or a pressure is record- 
ed. Gas meters, barometers and pres- 
sure gages are made as graphic in- 
struments as well as_ indicating 
instruments. 

Grate: The rack or grid used to sup- 
port burning solid fuel in a furnace. 

Gravitation: The molecular force with 
which bodies attract each other; 
generally considered as the attrac- 
tion between a body and the earth. 

Gravity API: American Petroleum In- 
stitute index of weight of a unit vol- 
ume of a liquid at 60 F. 
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Grid: The layout of a gas distribution 
system in a city or town in which 
pipes are laid in both directions in 

‘ the streets and connected at inter- 
7 sections. A series of equally spaced 











parallel bars held together by equally 
: spaced cross pieces; a screen. 

» Grip: An inverted cup or lip on the in- 
q side top edge of a section of a water- 





sealed gas holder. When an inside 
section rises, the cup on the outside 
bottom edge engages the grip on the 
next outer section to lift it up. Water 
in the cup supplies a gas seal, with 
the grip edge below the water level. 

Gross Heating Value: The total num- 

: ber of Btu produced by the complete 

combustion of a fuel when the prod- 

ucts of combustion are cooled to the 
temperature of the atmosphere and 

7 the water vapor in the products of 

combustion is condensed to a liquid. 

Ground Temperature: The temperature 
of the earth at pipe depth. 

Guard: A shield or fender to prevent 
accidents; on machines to prevent 
injury to the operator or to others 
from gears, cutting tools, flying par- 
ticles, or anything that may cause 

injury about equipment used in the 

process of the petroleum industry. 
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Guide Frame: A series of upright col- 
umns, suitably braced, to guide and 
control the rise of the sections or lifts 
of a water sealed gas holder. 

Guli Coast District: The petroleum hy- 
drocarbon producing area of the 
United States that borders on the 
Gulf of Mexico. 

Gums: Resinous substances occurring 
in small amounts in manufactured 
gas that interfere with the operation 
of regulators, meters and orifices. 

Gun Barrel: A small diameter tank ori- 
ginally of wood with staves about 16 
ft high, used as a flow tank to re- 
ceive the oil, water, and gas, which 
fluids separate before the oil is taken 
into the oil tank. 

Gun Perforator: A device for firing a 
bullet or several bullets through the 
casing, cement and producing for- 
mation of a well to provide channels 
for flow of gas and oil into the well. 

Gusher: An oil well in which the oil is 
blown high above the ground sur- 

face by the gas pressure within the 
well. 


H 


Hack-Saw: A steel frame upon which 
a thin hard steel saw blade is 
stretched; used to saw metal. 

Half Bearing: A bearing that covers 
only half the shaft that turns in it. 
Hall Process: A fully regenerative and 
reversible process for making high 
Btu oil gas, consisting of two genera- 
tor and super heater combinations 
that operate alternately, thus pro- 
ducing a continuous flow of gas. De- 

signed by Edwin L. Hall. 

Hammer: The knocking or pounding 
that occurs when liquid mixes with 
vapor in a pipe system. 

Hand Firing: Supplying fuel to a fur- 
nace by hand control, such as shov- 
eling solid fuel or using manually- 
operated valves to control the flow 
of liquid or gaseous fuel. 

Hanger: The jamming of coke in a 
vertical retort of a coal gas plant. 
Hard Asphalt: Solid asphalt having a 

normal penetration of less than 10. 

Hard Carbon Black: Carbon black pro- 
duced by the channel process. 

Hard Coal: Common name for anthra- 
cite coal. 

Hard Flame: Gas flame to which an ex- 
cess of air is supplied, generally in 
the primary air supply. 

Hard Water: Water containing substan- 
tial quantities of dissolved calcium 
and magnesium salts. 

Hatch: Borrowed from nautical termi- 
nology, referring to an opening in 
the top of a tank to permit entrance 
of workers and ventilation; usually 
closed with a bolted down plate or 
door. 

Head: The differential of pressure caus- 





ing flow in a fluid system; usually 

measured in height of a liquid col- 

umn when applied to liquids. 

Head Up: To tighten the bolts on a 
hatch cover or manhole plate so that 
no leakage will occur from or into 
the vessel when operating. 

Header: A pipe or fitting that intercon- 
nects a number of branch pipes. 

Heat Balance: The principle under 
which the amount of heat put into a 
system equals the heat going out of 
the system, either in utilization or 
loss. This is in accordance with a 
basic law of physics that states that 
energy cannot be created or de- 
stroyed. 

Heat Capacity: Quantity of heat re- 
quired to raise the temperature of a 
unit quantity of a substance one de- 
gree. 

Heat Content: The sum of the latent 
heat and sensible heat contained in a 
substance, above the heat contained 
at a selected zero condition of tem- 
perature and pressure; expressed as 
Btu's or calories per unit of volume 
or weight. 

Heat Convection: The transfer of heat 
from one body to another by circu- 
lation currents of a fluid. 

Heat Conversion Factors: Factors or 
constants for converting units of heat 
energy into units of mechanical or 
electrical energy. 

Heat Exchanger: A device for trans- 
ferring heat from one fluid to 
another without inter-mixing the 
two fluids. 

Heat Flux: The rate of heat flow 
through a unit area of surface. 

Heat Insulator: A material that con- 
ducts little or no heat. A non-con- 
ductor. 

Heat of Combustion: The heat evolved 
when a substance is completely 
burned in oxygen. 

Heat of Fusion: The heat lost or gained 
by a substance in passing from a 
liquid to a solid state or a solid to a 
liquid, at a constant temperature. 

Heat of Vaporization: The heat lost or 
gained in a substance passing from a 
vapor to a liquid or a liguid to va- 
por, with no change in temperature. 

Heat Oil: Fuel oil used to heat the 
equipment of an oil gas plant prior 
to making oil gas. 

Heat Transfer: Flow of heat from one 
substance to another by radiation, 
convection or conduction. This term 
is sometimes loosely used to mean 
rate of heat transfer. 

Heat Transfer Co-Efficient: The quan- 

tity of heat transferred through a 

unit area of a material, in a unit of 

time and per unit of temperature 
difference between the two sides of 
the material. 

Heating Oil: Any oil used as fuel. 





















EMERGENCY RELIEF 
VALVE POST 


Assures relief valve action 
under all emergency condi- 
tions. (Patents Pending) 
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Patent Pending 


WEATHER and 
BUG PROOF 
VENT 


Large capacity for relief pur- 
poses. Stainless steel stabi- 


lizer. FULL CAPACITY 
INTERNAL 
RELIEF VALVE 


Meets all requirements of 
ASA B31.1.8 Code. 


FISHER GOVERNOR 
- 


tEADS THE INDUSTRY IN 
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SHIPPING ——, 
WEIGHT BOOSTER 
REDUCED 


By use of robust design and TUBE 
high specification aluminum : 


Gives unusually fine regula- 
alloys, shipping weight is tion and flow characteristics. 
only 5 Ibs, 


HI-TENSILE 
IRON BODY 
FLANGE TYPE Y,” to 1%” sizes. Available 
UNION 


also with safety cutoff valve. 
Permits full 360° rotation of 
diaphragm assembly in rela- 


tion to regulator body. (Just 
loosen 2 flange bolts) 


‘FISHER 


Since l§§0 
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Heating Value: The amount of heat 
produced from the complete com- 
bustion of a unit quantity of a fuel. 

Heavy End: The higher boiling frac- 
tions of the feed to a distilling col- 
umn that settle to the bottom of the 
column; the high boiling residue left 
from a distillation. 

Heavy Oil: Heavy, thick and viscous 
cil weighing more than water per 
unit volume. These are usually resi- 
dual oils of grades 5 and 6 and 
Bunker C. 

Hectare: 2.471 acres. 

Height of Tank: The maximum height 
in a storage tank to which it can be 
filled with liquid. 

Helical Gear: A gear having straight 
teeth set at an angle to the center 
line of the gear shaft. 

Helium: An odorless, inert, gaseous 
element (He), specific gravity 0.1368. 
Produced from natural gas, largely 
in government-owned plants. Due to 
its lightness and noninflammability, 
it is widely used for filling lighter- 
than-air craft. Has 92 per cent of 
the lifting power of hydrogen. 

Henry’s Law: The amount of gas ab- 
sorbed by a given amount of liquid 
at a given temperature, is directly 
proportional to the pressure of the 
gas. 

Hermetically Sealed Unit: A term com- 
mon in refrigeration, where the 
motor and compressor are sealed in 
an air-tight dust-proof housing. 

Herring Bone Gear: A gear in which 
the teeth are inclined in opposite di- 
rections from the center of the gear 
face and at an angle to the gear shaft. 
Also called a double helical gear. 

Hf Alkylation Process: A petroleum re- 
fining process for the production of 
alkylate in which hydrogen fluoride 
is used as catalyst. 

Hg Inches: A pressure measuring unit 
of inches of mercury, equivalent to 
0.491 lb per square inch. 

High Btu Oil Gas Process: A manufac- 
tured gas process in which oil is con- 
verted into a fuel gas having a higher 
heating value than that of coal gas 
or carbureted water gas. Often called 
Hi-Btu. 

High End Point: The high temperature 
of the boiling liquid at the end of 
distillation. 

High Fire: An expression for a maxi- 
mum rate of fuel input to a burner. 

High-low: A term for a type of heater 
control in which the main burner 
flame turns to a low position instead 
of going out when the controlled 
high temperature has been reached 
by means of the high flame. 

High-pressure Distribution System: A 
gas distribution piping system that 
operates at a pressure higher than 
the standard service pressure de- 
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livered to the customer. In such a 
system a service regulator is required 
On each service to control the pres- 
sure delivered to the customer. 

High Pressure Gas: Gas at a pressure 
in excess of 2 to 5 psig. 

High Pressure Mains: Gas distribution 
pipe lines carrying gas at a pressure 
greater than 2 to 5 psig in a high 
pressure gas distribution system. 

High Speed Steel: A steel used for cut- 
ting tools that remains hard at high 
temperatures and hence can be used 
at high speeds. 

High Tension: A high voltage and low 
amperage condition of electric 
current. 

High Volatile Cual; Coal containing a 
relatively high percentage of distilla- 
ble hydrocarbon liquids that can be 
converted to gas as in the coal gas 
process. 

Higher Heating Value: The total heat 
of combustion of a unit quantity of a 
fuel at 60 F, with the products of 
combustion cooled to 60 F. Also 
known as gross heating value. 

Hit: In petroleum and gas drilling, to 
get production or a well that has 
been drilled into production. 

Holder: See: Gas Holder. 

Holder Pressure: The gas pressure at 
the outlet of a gas holder. 

Holder Station: The location of a gas 
holder on a gas distribution system 
with the operating controls of the 
holder generally placed in a suitable 
building nearby. 

Hold-up Bars: Bars driven into the fuel 
bed of a water gas retort, just above 
the clinkers, to hold up the fuel 
bed while the clinkers are removed. 

Hole: The bore of a well. 

Holiday: A break in the anti-corrosion 
coating of a pipe line, that leaves 
bare pipe exposed. 

Holiday Detector: An electronic device 
for locating holidays in a pipe line 
coating. 

Hoop Stress: The stress in a pipe wall, 
acting circumferentially in a plane 
perpendicular to the longitudinal 
axis of the pipe and produced by the 
pressure of the fluid in the pipe. 

Hoot Owl: The midnight to 8:00 A.M. 
shift of work; also called graveyard 
and hoot owl tour. 

Hopper: A cone or funnel-shaped bin 
or container used to load materials 
into a small opening, conveyor belt 
or Carrying car. 

Horizon: Oil- or gas-bearing rock strata. 

Horizontal Boiler: A boiler in which the 
shell and its internal tubes are placed 
in a horizontal position. Either water 
or hot flue gases may pass through 
the tubes. 

Horizontal Engine: An engine in which 
the cylinders are in a_ horizontal 
position. 


Horizontal Retort: A piece of equi 
ment for the manufacture of cc 
gas in which the long axis is hor 
zontal. 

Horsepower (HP): A unit for measu 
ing power; equivalent to 33,000 ft 
per minute or 550 ft lb per second. 

Horsepower, Brake: Bhp. See: Brak 
horsepower. 

Horsepower, Gas Engine: With a given 
size cylinder, the horsepower of 
gas engine is a variable quantity. | 
varies with the compression pre: 
sure, the valve size, the fuel used 
the altitude, piston speed, and a num 
ber of other factors. Even with the 
same engine and fuel the power 
varies from day to day because of at 
mospheric variations. 

Horsepower-hour (Hp Hr): One horse- 
power expended for one hour, 0: 
the horsepower multiplied by the 
hour. This unit is used in computing 
the fuel consumption of an engine. 

Horsepower, Indicated (IHP): The 
horsepower as calculated from the 
indicator cards. This is the power de- 
veloped within the cylinder of the 
engine and is more than the power 
delivered at the driving shaft by the 
amount of mechanical friction. 

Hortonsphere: The trade name for 
spherical type ot high-pressure 
holder, named for its designer, 
George T. Horton, used for storage 
of highly-volatile liquids. 

Hot Air Circulator: A type of unit 
space heater, usually suspended from 
the ceiling, in which a fan blows air 
over tubes heated by steam or hot 
flue gases passing through them. This 
type of heater is generally used in 
commercial and industrial applica- 
tions. 

Hot Job: One that must be done in a 
hurry. 

Hot Oil: Oil produced in excess of pro- 
ration allowable, set by a state regu- 
latory or conservation commission. 

Hot Oil Operator: A lease operator 
who produces oil in excess of the 
daily production allowable under the 
state Commission orders. 

Hot Plate: A small, one- or two-burner 
gas or electric cooking stove con- 
sisting of the burners in a simple 
frame with grids over the burners to 
support pots and pans. 

Hot Reflux: Reflux returned to the top 
of a distillation column at the tem- 
perature maintained at the top of 
the column. 

Hethouse: A building that houses the 
channels and burners in the channel 
process of making carbon black. 





Part 5 of Gas Fundamentals 
will appear in the next issue. 
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